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Foreword
In 2006, when I was in training to become a general mental health psychologist, 
I came into contact with Eye Movement Desensitization and Reprocessing (EMDR) 
therapy (Shapiro, 2018) for the ﬁrst time. I had heard about it before, thought it 
might be a hype, but was also curious. So when the opportunity for an in-company 
EMDR training arose, I made sure I could participate. Back then, I worked in a 
general mental health setting and worked mostly with patients with depression and 
anxiety disorders. I’ll never forget the ﬁrst two patients whom I treated with EMDR 
therapy. Both had been absent from work for more than a year due to job-related PTSD. 
Within two EMDR sessions, they were picking up work again. I was ﬂabbergasted, 
having been somewhat discouraged by the progress I made with other, mostly 
depressed patients with Cognitive Behavioral Therapy (CBT). A deep fascination 
with regard to the possibilities and the mechanism of EMDR therapy was born. 
 When I started working in addiction care in 2008 I discovered another passion. 
I was fascinated by the dynamics of addiction. The conﬂict between will and desire. 
Many people experience a period in their lives in which they have great difficulty 
to abstain from certain behaviors or substances despite their best intentions and 
the costs they incur health wise, in their relationships, work, etc. In my opinion, 
understanding this dynamic means understanding what it means to be human. 
In 2011 both passions merged when I was given the opportunity to become a 
PhD-candidate and was lucky to be allowed to focus on my own research interests. 
A few years before I had come across the work of some pioneers on EMDR therapy 
in addiction, most notably Arnold Popky (Popky, 2005, 2010) and Michael Hase 
(Hase, 2010; Hase, Schallmayer & Sack, 2008). They posed that EMDR therapy, an 
evidence-based treatment for PTSD (Chen, 2014), could also be used as an add-on 
intervention to target addiction. However, the evidence-base for this approach was 
still very limited. This dissertation was conceived to address the question whether 
addiction-focused EMDR therapy is a feasible and effective treatment in addiction.
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1.  Introduction 
EMDR therapy is a well-established, evidence-based, trauma-focused treatment for 
PTSD (Chen, 2014). The theoretical framework underlying EMDR therapy, the 
Adaptive Information Processing (AIP) model (Shapiro, 2018; Solomon & Shapiro, 
2008), suggests that most types of psychopathology are related to dysfunctionally 
stored memories. This dysfunctional storage is thought to be due to the traumatic 
nature (both PTSD and non-PTSD) of the causal events. When triggered, they elicit 
associated and maladaptive attitudes, emotions, and sensations. In accordance, 
research shows that traumatic events can negatively impact the onset and prognosis 
of severe mental disorders (Kim & Lee, 2016). When these traumatic memories are 
processed with EMDR (see Fig. 1), they are thought to be transformed in a more 
adaptive form and re-stored in long-term memory by a process of reconsolidation 
(Calancie, Khalid–Khan, Booij, & Munoz, 2018) within larger neural networks. As a 
result, triggering or re-activating these altered memories no longer evokes the 
previously associated symptoms. 
 One central element in the EMDR procedure that has been proven to be crucial 
for its effectiveness is working memory competition by means of inducing eye 
movements in the patients (Lee & Cuijpers, 2013). This is done concurrently with 
the instruction to the patient to keep the traumatic memory “in mind” (effectively 
reactivating it from passive long term memory storage to an active state in working 
memory).
 The potential clinical utility of EMDR therapy, either as a standalone or add-on 
treatment, in diverse non-PTSD disorders has been supported by many randomized 
clinical trials, such as in phantom limb pain (Rostaminejad, Behnammoghadam, 
Rostaminejad, Behnammoghadam & Bashti, 2017), acute pain (Hekmat, Groth, 
& Rogers, 1994), non-speciﬁc chronic back pain (Gerhardt et al., 2016) and post -
operative pain (Marouﬁ, Zamani, Izadikhah, Maroﬁ, & O’connor, 2016), prevention of 
post-concussion-like symptoms and post-traumatic stress disorder in patients 
presenting at an emergency room (Gil-Jardiné et al., 2018), depression in patients 
with myocardial infarction (Behnammoghadam, Alamdari, Behnammoghadam, 
& Darban, 2015), recurrent depression (Ostacoli et al., 2018), panic disorder (Horst 
et al., 2017), obsessive-compulsive disorder (Marsden, Lovell, Blore, Ali, & Delgadillo, 
2018; Nazari, Momeni, Jariani, & Tarrahi, 2011), dental phobia (Doering, Ohlmeier, 
de Jongh, Hofmann, & Bisping, 2013), low self-esteem (Griffioen, van der Vegt, 
de Groot, & de Jongh, 2017; Staring et al., 2016), negative body image in eating 
disorder (Bloomgarden, & Calogero, 2008) and alcohol dependence (Hase, et al., 
2008). In most cases the rationale is that the emergence and/or course of these 
disorders are, at least partly, due to unprocessed traumatic experiences. In addiction 
disorders, an additional rationale is suggested, namely that these may not only be 
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the result of and maintained by dysfunctionally stored trauma memories but are 
also fueled by an addiction memory network (Böning, 2009). Thus far, whether the 
associated addiction memories may also be targeted with EMDR therapy and 
whether this results in clinical improvement with regard to the addiction, remains 
an empirical question.
In order to gain a perspective on some relevant research questions regarding 
 addiction-focused (AF-)EMDR therapy speciﬁc elements of addiction, central to 
this dissertation, will be discussed. Then, the focus will shift to the role of memory 
networks in addiction and relevant lab studies connecting indices of addiction with 
elements relevant to AF-EMDR therapy. Subsequently, the questions that arise form 
this body of research will be discussed and translated into research questions. 
Finally, an overview of the rest of this dissertation is provided.
Fig. 1  Impact of EMDR therapy on PTSD symptoms. A key characteristic of PTSD is the involuntary 
occurrence of intrusive, highly charged traumatic memories. During EMDR therapy, the patient is 
instructed to re-activate the traumatic memory and associated meanings and sensations in 
working memory while, at the same time, horizontal, recurring eye movements are induced. 
Gradually, this results in symptom relief, after which the patient is able to recall the previously 
traumatic event without the associated tension and negative cognitions (adapted from Calancie 
et al., 2018). PTSD, post-traumatic stress disorder; EMDR, eye movement desensitization and 
reprocessing.
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2.  Addiction
“We all have pain. And we all look for ways to make the pain go away.” 
- Sherman Alexie, The Absolutely True Diary of a Part-Time Indian
The use of tobacco, alcohol and illicit drugs (henceforth: substance use) is widespread 
and has tremendous adverse implications for public health, the economy and 
societies around the globe (e.g. UNODC, 2015; US department of HHS, 2014; WHO, 
2014; WHO 2015). Recurrent substance use can result in addiction, a chronic 
disorder characterized by compulsive substance seeking and use, diminished 
control of use, and the occurrence of a withdrawal syndrome when access to the 
substance is denied (Koob & Volkow, 2010). In accordance, 12-month relapse rates 
of up to 75-98% (depending on the substance) have been reported (Brandon, 
Vidrine, & Litvin, 2007). Addiction thus can be viewed as “impaired control over a 
reward-seeking (usually drug-taking) behavior from which harm ensues” (West, 
2006, p. 3). The Diagnostic and Statistical Manual of Mental Disorders (DSM-5; APA, 
2013) deﬁnes Substance Use Disorders as patterns of symptoms resulting from the 
recurrent use of a substance, despite the fact that it causes clinically and functionally 
signiﬁcant impairment, such as health problems, disability, and failure to meet 
major responsibilities at work, school, or home. Four main categories of diagnostic 
criteria are distinguished: 1) a loss of control, compulsive use and craving, 2) social 
impairment, 3) risky or harmful use, and 4) pharmacological indicators (tolerance, 
and withdrawal). This introduction focusses on the ﬁrst category which is central to 
dual process models of addiction (Wiers et al., 2007).
2.1.  Dual process models
One of the paradoxes of addiction is that although addicted persons often desire to 
engage in harmful behaviors, at the same time they also may experience an 
aversion towards their behavior, its consequences or even themselves at the same 
time when the behavior violates values and goals they hold. They are, so to speak, 
often in conﬂict with themselves, experience ambivalence or a conﬂict between 
their tendencies and long term goals. The balance between these opposing tendencies 
can shift over time which may result in actions such as seeking professional help or 
dropping out of treatment. Understanding the dynamic interplay of these 
motivational forces at any given time may add to optimal addiction treatment. 
 Dual process models of addiction try to explain the dynamic that determines 
the outcome (prolonged abstinence or substance use) of the conﬂict between the 
“brain” (henceforth “controlled processing” that drives substance avoidance inclinations 
by exerting self-control) and the “heart” (henceforth “automatic processing” that 
drives substance approach inclinations, mediated by craving or desire) (Wiers et al., 
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2007). Automatic processing is sensitized or primed by repeated substance use, 
which leads to increasingly automatized substance approach tendencies. Controlled 
processing matures during young adulthood, and is thought to be weakened by 
both the acute and long-term effects of substances. The central assumption of 
dual process models is that addiction is the result of an imbalance between 
automatic and controlled processing. Increasing addiction-related automatic 
processing produces impulses that lower the threshold for continued substance 
use. Weak controlled processing (either premorbid and/or due to the toxic effects 
of chronic substance use) attributes to the inﬂuence of these strong automatic 
processes. The combined, relative strength of these opposing forces may shift the 
balance from engagement in to refraining from substance use and vice versa. Two 
outcomes of controlled and automatic processing are discussed in turn: respectively 
working memory capacity (as an neuropsychological correlate of self-regulation) 
and craving, since these aspects are highly relevant in understanding the 
hypothesized working mechanism of addiction-focused EMDR therapy (AF-EMDR) 
within the framework of the Dynamical Model of Desire (Hofmann & Van Dillen, 
2012)1, which will be discussed later in this introduction.
2.2.  Working memory capacity
“Those who defeat others are strong, those who defeat themselves are mighty.” 
– Lao Tzu, Tao Te Ching, chapter 33 
The deﬁcits in self-control seen in those at risk for addiction, are associated with 
decreased anterior cingulate (ACC) and prefrontal cortex activity (PFC; Tang, 
Posner, Rothbart, & Volkow, 2015). The ACC is thought to detect conﬂict 
(ambivalence) between competing responses (e.g. a tendency to use a substance 
and to refrain from it when confronted with the availability of a substance), and 
trigger regions of the PFC that implement actual cognitive or executive control 
(selective attentional orienting towards goal-relevant representations (e.g. imagery 
of running with a friend) and inhibiting competing, goal-irrelevant representations 
(e.g. imagery of indulging in drinking) (Kuhl, Kahn, Dudukovic, & Wagner, 2008). 
This ability to maintain or suppress information by means of attentional control is 
directly related to the working memory capacity associated with the PFC (Engle, 
2002). In the case of higher working memory capacity, more top-down, 
goal-directed attentional resources are assumed to be available to (a) suppress the 
inﬂuence of associative tendencies when they interfere with other active goal states 
1 This model highly overlaps with the Elaborated Intrusion Theory of desire (May, Kavanagh & Andrade, 
2015). The Dynamical Model of Desire was preferred here given its relatively simple conceptualization, 
but both allow for the same predictions regarding the relation between working memory and escalation 
of craving or desire. 
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(e.g. the intention to remain abstinent), (b) maintain conﬂicting goals in active 
memory (e.g. a tendency to give into craving (approach tendency) and to resist it 
(inhibit/avoidance tendency), (c) draw on more knowledge concerning potential 
short- versus long-term outcomes, and (d) apply one of several cognitive processing 
strategies to resolve the goal conﬂict (Barrett, Tugade, & Engle, 2004). 
 In summary, self-control deﬁciencies may both contribute to as well as result 
from problematic substance use. Working memory capacity seems to be one of 
the neuropsychological strata involved in the ability to exert self-control. However, 
research on the moderating role of working memory capacity between approach 
tendencies and substance use has been mixed (e.g. Hofmann, Gschwendner, 
Friese, Wiers, & Schmitt, 2008; Houben, Wiers, & Jansen, 2011; Pieters, Burk, Van 
der Vorst, Wiers, & Engels, 2012). These mixed ﬁndings may be explained by other 
moderators (e.g. parental rule setting) and the use of different subsamples (e.g. 
normative versus at risk adolescents). 
2.3.  Craving
“I can resist everything except temptation.” 
- Lord Darlington, Act I., Lady Windermere’s Fan (1892) 
Oscar Wilde
Cravings can be seen as intense desires or “affectively laden cognitive events, where 
an object or activity and associated pleasure or relief are in focal attention” (May, 
Kavanagh & Andrade, 2015, p. 29). It is a motivational force, a feeling of wanting to 
act to acquire something. Craving only becomes tempting within a context whereby 
the behavioral response, incited by the craving, conﬂicts with one’s values or goals 
(Hofmann, Baumeister, Förster, & Vohs, 2012). For instance, enjoying a beer on a 
warm day is ﬁne, unless you are trying to abstain from alcohol altogether within the 
context of an addiction treatment. 
 While the predictive value of incidental ratings of actual craving is typically low 
(Tiffany & Wray, 2012), assessments using craving questionnaires with longer, 
retrospective timeframes at speciﬁc times (such as discharge), as well as daily 
ratings during in-patient treatment have been found to be predictive of relapse after 
discharge (Kharb, Shekhawat, Beniwal, Bhatia, & Deshpande, 2018; Oslin, Cary, 
Slaymaker, Colleran, & Blow, 2009). So the prognostic potential of craving may be 
enhanced when the conditions under which craving is more strongly associated 
with substance use can be identiﬁed. 
2.4.  The Dynamical Model of Desire
The Dynamical Model of Desire (Hofmann & Van Dillen, 2012; Fig. 2) provides a 
theoretical framework to connect craving, working memory capacity and, later on, 
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AF-EMDR. According to the model, desire or craving arises due to the interplay of 
stimulus properties of external cues (e.g. a cool beer on a hot night), internal need 
states (e.g. negative mood, anticipatory conditioned responses (e.g. a primed 
attentional bias for a substance), a physiological deﬁcit (withdrawal) or cognitive 
associations (e.g. thinking about substance use) (May et al., 2015)), and learning 
history (e.g. previous experiences with the effect of alcohol intake on negative 
feelings). This dynamic determines the affective reward value of a stimulus at any 
given time. People are, often without being aware, triggered. These triggers increase 
activation of substance-related memory representations so that they are recalled 
from long-term memory into working memory which may evoke seemingly 
spontaneous, ﬂuid and conscious substance-use related thoughts and imagery. 
These may come and go, but when the activation of the substance-related memory 
representations reaches a certain threshold, further cognitive elaboration 
(henceforth “desire thinking”2) of working memory content takes place. 
 When the affective reward value is low, this may not affect behavior or can 
result in relative automatic or “mindless”, habit-like behavior, (e.g. drinking a beer 
while watching TV). When the affective reward value is high (e.g. due to high anxiety 
and previous experiences with the anxiety reducing effects of drinking alcohol), it 
receives more attention and cognitive ampliﬁcation. This may be of a semantic 
nature (e.g. ruminating on the thought: “I need this drink”) or affectively charged 
sensory imagery simulating substance seeking and use and is termed “desire 
thinking” (Caselli & Spada, 2015). It is considered to be a coping strategy or 
processing style similar to rumination and worry. In accordance, rumination has 
been found to predict long-term drinking status and level of alcohol use after 
cognitive behavioral treatment (Caselli et al., 2010). The outcome of ongoing desire 
thinking is an increasingly intrusive awareness of craving. In other words, the 
experience of craving is active in working memory. Since working memory has a 
limited capacity and craving loads on or taxes working memory, there is less 
working memory capacity left to pursue other goals (e.g. remaining sober). In a 
sense, the PFC gets “hijacked” in pursuing the focus of the desire. In accordance, 
craving is associated with cortical activity in regions related to memory retrieval and 
2 It is important to distinguish between craving or desire (used interchangeably) as outcome and “desire 
thinking” which is seen as a cognitive elaborative process driving that outcome. According to Hofmann 
and Van Dillen (2012, p. 319) who refer to Kavanagh, Andrade and May (2005): “once a desire becomes 
conscious,” … “it gains the potential to trigger further cognitive elaborations. This is a story of increasing 
returns: The more supporting working memory resources and cognitive elaboration a desire has 
already acquired, the more it will get.” In other words, it is postulated that following a cyclic dynamic, 
desire initiates desire thinking which escalates desire and so forth. 
 Preliminary research suggests that while desire thinking and craving are positively related, they are also 
distinct (Caselli, Gemelli & Spada, 2017; Caselli, Soliani, & Spada, 2013a; Martino et al., 2017).
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imagery (Wang et al., 2007). Although this imagery, in itself, is a pleasurable 
experience, if the desire remains unfulﬁlled desire thinking becomes aversive after 
a while (May et al., 2015). This provides further motivational drive to seek and use a 
substance. At this point, self-control strength, or the ability to override this substance 
approach tendency in favor of a conﬂicting goal (e.g. remaining sober), determines 
whether there will be a relapse or not. In other words, the larger the working 
memory capacity, the more self-control is assumed and the better one can 
withstand the “pull” from automatic processing (Grenard et al., 2008) and perhaps 
its proximal outcome: craving.
2.5.  Implications for addiction treatment
The Dynamical Model of Desire (Hofmann & Van Dillen, 2012) suggests some 
possible routes for addiction treatment. For instance, CBT can help to learn new 
associations, and establish alternative behaviors. However, for CBT to be effective 
sufficient self-control is implied (e.g. homework assignments, avoidance of risk 
situations, seeking distraction). Clearly, this approach may be difficult for those with 
persistent self-control deﬁciencies and may help explain the high level of 
non-responders and premature addiction treatment drop-out (Domínguez-Salas, 
Díaz-Batanero, Lozano-Rojas, & Verdejo-García, 2016). 
 With regard to the importance of the learning history, some authors have 
suggested the existence of a speciﬁc addiction memory (Böning, 2009; Müller, 
2013). The genesis and maintenance of addiction is driven partly by both pre-existing 
and evolving knowledge and expectancies, episodic memories and non-declara-
tive learning. Interestingly, there is an emerging body of research on memory re-
Fig. 2  Dynamical Model of Desire (adapted from Hofmann and Van Dillen, 2012).
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consolidation which suggests more permanent changes to the memory represen-
tations that make up the learning history may be possible, perhaps even with regard 
to addiction (Tronson & Taylor, 2013). Although episodic memories are somewhat 
neglected in standard addiction treatment, AF-EMDR therapy focusses explicitly on 
episodic (both autobiographical as well as prospective (“ﬂashforwards”, Logie, & De 
Jongh, 2014)) memories. 
 Once the desire has emerged into consciousness, and tends to escalate into 
intense craving, it is important that patients have distractions, tasks or work they 
can focus on instead. In accordance, the Dynamical Model of Desire (Hofmann & 
Van Dillen, 2012) posits that induced attentional distraction (by introducing a 
competing working memory load) may prevent this escalation or down-regulate an 
already escalated level of craving. 
 The introduction will now proceed with a discussion of the research on working 
memory competition based interventions. While most of these studies were done 
in a laboratory setting and have not yet made it to the clinical treatment stage, they 
have both research and clinical implications with regard to AF- EMDR.
3.   Working memory competition based interventions 
in addiction
“What’s past is prologue.” – Antonio, The tempest, Act 2, Scene 1 (1611) 
William Shakespeare
Various learning and memory processes are implicated in the genesis and 
maintenance of substance use and addiction (Hyman, 2005; Müller, 2013). The 
importance of these processes should not be underestimated since the formation 
of particularly strong, substance-related memory associations (Böning, 2009) leave 
those abstaining from substance use vulnerable for prolonged periods of time, 
perhaps even the rest of their lives. In accordance, relapse rates remain very high 
(Brandon et al., 2007) which suggests (involuntary) retrieval of stable memory rep-
resentations over time. The neural substrates implicated in learning processes in 
addiction overlap signiﬁcantly with those implicated in the formation of emotional 
memories (Koob, 2009). In accordance, emotional states are well known to trigger 
relapse. Both emotional memories and craving episodes are also characterized by 
vivid visual imagery (Arntz, De Groot, & Kindt, 2005; Salkovskis & Reynolds, 1994). 
 When memories are recalled from long term memory storage, they become 
active (in focal attention) in the working memory (Baddeley & Hitch, 1974). The 
multicomponent model of working memory posits a “central executive” system 
that integrates and coordinates the information stored in subsystems. The 
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phonological loop stores verbal and auditory information, while the visuospatial 
sketchpad is used to store visual imagery. The working memory hypothesis suggests 
that dual tasking (i.e., keeping both the visual imagery in mind while attending to an 
external visuospatial stimulus) taxes the limited capacity of the visuospatial 
sketchpad and central executive working memory resources. As a result, the 
imagery decreases in vividness and emotionality.
 In accordance, research indicates that increasing cognitive load by means of 
an attention-demanding working memory task while processing emotional 
information (either cued or retrieved from episodic memory) is capable of “tuning 
down” the emotional brain by down-regulating the brain’s response to negative 
stimuli in the emotional brain area (Van Dillen, Heslenfeld, & Koole, 2009). There is 
a plethora of lab research robustly demonstrating an emotional valence reducing 
effect of working memory competition with regard to both non-clinical negative 
(Andrade, Kavanagh, & Baddeley, 1997; Baddeley & Andrade, 2000 (exp 1-6); 
Engelhard, Van den Hout, Smeets, 2011; Engelhard, Van Uijen, & Van den Hout, 
2010; Gunter & Bodner, 2008 (3 exp); Hornsveld et al., 2010; Kavanagh, Freese, 
Andrade, & May, 2001; Kemps & Tiggemann, 2007a; Leer, Engelhard, & Van den 
Hout, 2014; Van den Hout, Muris, Salemink, & Kindt, 2001; Van den Hout et al., 
2010, 2011 (exp 4)), and positive autobiographical memories (Engelhard et al., 2010), 
induced emotional imagery (Holmes , Brewin, & Hennessy, 2004 (exp 1 & 2); Stuart, 
Holmes, & Brewin, 2006; Holmes, James, Coode-Bate, & Deeprose, 2009; Holmes, 
James, Kilford, & Deeprose, 2010), prospective memories (“ﬂashforwards”, 
Engelhard, Van den Hout, Janssen & Van der Beek, 2010; Engelhard et al., 2011;) 
and clinical (PTSD) memories (Lilley, Andrade, Turpin, Sabin-Farell, & Holmes, 
2009). 
 According to the Dynamical Model of Desire (Hofmann & Van Dillen, 2012) a 
similar mechanism may be at play with regard to addiction in that increasing 
working memory load may prevent the escalation or even down-regulate an 
already escalated level of craving, triggered due to the learning history. Craving 
loads on limited visuo-spatial working memory capacity (Kemps, Tiggemann, & 
Grigg, 2008; Tiggemann, Kemps, & Parnell, 2010). The introduction of an atten-
tion-demanding working memory task is thought to subsequently reduce sensory 
imagery or “desire thinking” (Caselli & Spada, 2015) and thus craving, due to the 
competition for attentional resources. In accordance, lab studies on working 
memory competition have consistently demonstrated its ability to reduce craving, 
such as for alcohol (Kaag, Goudriaan, De Vries, Pattij, & Wiers, 2018), cigarettes 
(Littel, Van den Hout, & Engelhard, 2016 (exp. 2); May, Andrade, Panabokke & 
Kavanagh, 2010; Versland & Rosenberg, 2007), chocolate (Andrade, Pears, May, & 
Kavanagh, 2012; Kemps, Tiggemann & Hart, 2005; Tapper & Turner, 2018), food in 
general (Hamilton, Fawson, May, Andrade, & Kavanagh, 2013; Kemps & Tiggemann, 
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2007b; Kemps & Tiggemann, 2013; Kemps, Tiggemann, Woods & Soekov, 2004; 
Harvey, Kemps & Tiggemann, 2005; Littel et al., 2016 (exp. 1); Steel, Kemps & 
Tiggemann, 2006; McClelland, Kemps & Tiggemann, 2006; Kemps, Tiggemann, & 
Christianson, 2008), coffee (Kemps & Tiggemann, 2009) and diverse, naturally 
occurring cravings (Knäuper, Pillay, Lacaille, McCollam, & Kelso, 2011; Skorka-Brown, 
Andrade, Whalley, & May, 2015; Skorka-Brown, Andrade, & May, 2014).
 In the studies described, a broad variety of attention-demanding, mostly 
visuo-spatial imagery or auditory tasks have been used to compete for working 
memory resources. Among them, horizontal eye movements, a core element of 
the EMDR therapy procedure (Shapiro, 2018). Working memory competition is a 
viable strategy to reduce the valence of emotional states and craving. Eye 
movements are one of many visuo-spatial working memory tasks that can be used 
for this. Since eye movements are a central element of EMDR therapy, this suggests 
that AF-EMDR can be used to target craving and thus may be of value in addition 
treatment. However, given the nature of the studies described above, clinical 
relevance of this effect still needs to be established. For instance, many (but not all) 
of these studies have been conducted in non-clinical samples, with short trials, 
relying on participant report and lacking follow-up assessments. In addition, many 
of the craving studies used cue-induced craving paradigms which may not be 
representative of abstinence-induced or naturally occurring craving. 
4.  Research objectives and outline of the thesis
It is concluded that addiction is a complex disorder. Its treatment provides many 
challenges. Despite the use of evidence-based treatments aimed at reducing 
craving and substance use, relapse rates seen in addiction can be high (Brandon et 
al, 2007). Therefore, both a better understanding of the dynamics that precipitate 
relapse as well as interventions that may disrupt this dynamic may help to decrease 
relapse rates eventually. Since the concepts under investigation are thought to be 
similar across substances, the studies in this dissertation will focus on different 
substances due to motives of convenience (the number of participants that use a 
particular substance which can be enrolled within community, student, in- and 
out-patient samples).
4.1.  First research objective
While there are many factors that play a role in the genesis and maintenance of 
addiction, the Dynamical Model of Desire (Hofmann & Van Dillen, 2012) suggests a 
central role for the interplay of working memory, desire thinking and its proximal 
outcomes craving and substance use. Similar concepts such as rumination and its 
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outcome, negative mood are also of interest since both are implicated in addiction 
treatment outcomes (Caselli et al., 2010). However, the interplay between all these 
factors simultaneously has not been studied yet. To do this in a Dutch sample 
would ﬁrst require the translation and psychometric evaluation of the Desire 
Thinking Questionnaire (Caselli & Spada, 2011). Eventually it might be possible to 
predict which participants are most susceptible to escalations in craving and relapse 
and who may proﬁt from a working memory competition-based intervention. 
 The ﬁrst research objective was to gain more insight in the interplay of speciﬁc 
intrapersonal factors implicated in problematic substance use. The corresponding 
research questions and chapters were:
1. What is the reliability and validity of the Dutch Desire Thinking Questionnaire 
in non-clinical and clinical samples of alcohol drinkers? The results of a conﬁrmatory 
factor analysis of the Dutch version of the Desire Thinking Questionnaire (DTQ-D) 
were reported. Also reported were outcomes with regard to convergent validity 
with measures of craving, discriminant validity with measures of severity of 
alcohol use and perseverative thinking and concurrent validity in relation with 
three distinctive groups of alcohol users with increasing levels of drinking: a 
normative and an out- and in-patient sample (chapter 2).
2. What is the nature of the interplay between desire thinking and craving, 
rumination and negative affect and the severity of recent alcohol use in an 
inpatient sample and is this interplay moderated by working memory capacity? 
The following study explored trait-like cognitive processing styles such as desire 
thinking and rumination which have been implicated in alcohol use disorder 
(AUD). They drive craving and negative affect and, by extension, alcohol use. In 
contrast to craving and negative affect, these processing styles are assumed to 
be relatively stable. Therefore, they may convey a vulnerability to relapse despite 
initiated abstinence. In addition, research suggests that these processing styles 
may also consume working memory capacity, known to be associated with ad-
diction-related vulnerability and a predictor of alcohol treatment outcome. 
Therefore, insight in the interplay between these styles and their outcomes 
within the context of abstinence is clinically relevant. Structural Equation 
Modelling was used as the method of analysis (chapter 3).
4.2.  Second research objective
Research suggests that working memory competition may be an effective strategy 
to prohibit the escalation of craving and therefore substance use (e.g. Kaag et al., 
2018). This may be due to a disruption of desire thinking since this also loads on 
limited working memory capacity. However, most of these studies have been lab 
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studies and have been conducted with non-clinical, student or community 
samples, with short trials, relying on participant report and without follow-up 
assessments. In addition, cue-induced craving paradigms may not be representative 
of abstinence-induced or naturally occurring craving. Therefore, the clinical 
relevance of this strategy (working memory competition to reduce craving and, by 
extension, substance use) requires further study. 
 Since working memory competition is a key element of the EMDR procedure 
(Lee & Cuijpers, 2013), and since EMDR is an evidence-based intervention for PTSD 
(Chen, 2014) in which it results in stable and clinical relevant symptom reduction, it 
has been suggested that an adapted, addiction-focused form of EMDR (AF-EMDR) 
may also lead to clinical signiﬁcant and prolonged reductions in substance use (e.g. 
Hase 2010; Popky 2010). However, the evidence base (mostly small clinical studies) 
for this approach is promising, but very limited. Its safety and feasibility have been 
implied but hardly studied, while studies on its effectiveness lack methodological 
rigor due to issues such as small sample sizes, high study dropout and a lack of 
randomized clinical trials or other controlled designs. 
The second research objective was to determine the safety, feasibility and effectiveness 
of AF-EMDR therapy. The corresponding research questions were:
1. What is the effectiveness of working memory competition, provided within the 
broader context of an AF-EMDR therapy protocol, on craving and smoking 
behavior in daily smokers? To this end a study on AF-EMDR therapy in 47 daily 
smokers was conducted. The aim was to narrow the gap between working 
memory taxation lab studies and clinical EMDR studies. Participants were 
abstaining overnight, and allocated (by minimization randomization) to one of 
two groups using a parallel design. In both cases a modiﬁed EMDR-procedure 
was used. In the experimental group eye movements were induced (taxing 
working memory) while control group participants ﬁxed their gaze (not taxing 
working memory). During six minute trials, craving-inducing memories were 
recalled. Craving, vividness of target memories, and smoking behavior were 
assessed at several variable-speciﬁc time-points between baseline (one week 
pre-intervention) and one week follow-up (chapter 4).
2. What is the current evidence with regard to the feasibility and effectiveness of 
both trauma focused EMDR therapy in addiction and AF-EMDR therapy in clinical 
samples? Studies on EMDR therapy in patients with addiction were reviewed. 
Both trauma-focused and AF-EMDR therapy studies were included. (chapter 5).
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3. Which EMDR therapy elements or key interventions are described or can be 
theoretically conceived on the basis of research ﬁndings this far? Based on the 
review discussed above, and an additional discussion of existing adapted EMDR 
protocols and relevant lab research, an overview of all resourcing (strengthening 
positive or functional memory representations to aid coping, e.g. imaging a safe 
place) and EMDR therapy interventions in addiction was presented for future 
research: the “Palette of EMDR Interventions in Addiction” (PEIA) (chapter 5).
4. How safe, and feasible is AF-EMDR therapy, as an add-on treatment to 
treatment as usual in small, clinical in- and outpatient samples with diverse 
substance use disorders? This research question was addressed in two different 
studies. The ﬁrst study was a case-study on addiction-focused EMDR in a treat-
ment-resistant patient with gammahydroxy butyric acid addiction (chapter 6). 
The second study was a multiple baseline study on the safety and  feasibility of 
adjunctive AF-EMDR therapy in a group of alcohol dependent outpatients 
without PTSD (chapter 7). Preliminary ﬁndings on clinical effectiveness are also 
discussed.
5. How safe, feasible and effective is AF-EMDR therapy, as an add-on treatment 
to treatment as usual in a clinical sample of patients with alcohol use disorder? 
This research question was addressed in a RCT (chapter 8a and 8b). Its aim was 
to examine the safety, feasibility and effectiveness of AF-EMDR treatment as an 
add-on intervention to Treatment As Usual (TAU; Community Reinforcement 
Approach (CRA) treatment) for outpatients with alcohol use disorder. This was a 
single blinded study in which 109 adult patients receiving treatment in one of six 
Dutch outpatient addiction care facility sites, were enrolled. After baseline 
assessment participants were allocated to one of two treatment conditions: 
AF-EMDR (seven weekly 90 minute sessions) + TAU or TAU only. Assessments 
were scheduled pre-treatment (t0), post-treatment (t0 + eight weeks), and one 
and six months post treatment. The effects of both treatment arms were 
compared on indices of (a) drinking behavior, (b) mediators, moderators and 
predictors of treatment outcome, (c) quality of life and d) safety, acceptability 
and feasibility of treatment. Intention-to-treat and per-protocol analyses were 
carried out. Changes in drinking behavior were the primary outcomes.
This dissertation ends with a summary and the integration of the main ﬁndings of 
the studies described in chapters 2-8. Limitations, implications for treatment and 
future research are discussed (chapter 9).
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Abstract
Desire thinking refers to verbal and imaginal elaboration of a desired target. It predicts 
escalations in craving intensity and subsequent alcohol use. This project aimed to 
determine the psychometric properties of the Dutch version of the Desire Thinking 
Questionnaire (DTQ-D). In study 1, a conﬁrmatory factor analysis provided support 
for the original two factor solution, achieved with adequate internal consistency. 
The DTQ-D demonstrated partial invariance over time. In study 2, convergent validity 
with measures of craving was demonstrated. Discriminant validity with measures of 
severity of alcohol use and perseverative thinking was satisfactory. Concurrent 
validity was established by comparing three distinctive groups of alcohol users 
with increasing levels of drinking: a normative and an out- and in-patient sample. 
The normative group scored signiﬁcantly lower on the DTQ-D than the clinical 
groups. Within the normative sample a low and higher at-risk drinking group could 
be distinguished. Overall, the DTQ-D possesses reasonable psychometric properties 
for use with alcohol-drinking samples. However, additional psychometric evaluation 
in larger clinical samples as well as in other addictions is warranted.
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1.  Introduction
According to the Elaborated Intrusion (EI) theory of desire (Kavanagh, Andrade, & May, 
2005), both external (e.g., seeing someone drinking) and internal (e.g., a negative 
mood) triggers may activate automatic associations containing information about 
desired targets or activities. When these associations reach awareness, they are 
perceived as spontaneous and may induce craving. Initial levels of craving may 
subside (e.g., due to distraction) or escalate and persist due to the activation of a 
cognitive elaborative process termed ‘desire thinking’ (Caselli & Spada, 2015). 
Whereas craving reﬂects a subjective experience that motivates individuals to seek 
out and achieve a target, or practice an activity, in order to experience anticipated 
desired effects (Marlatt, 1978), desire thinking is thought to represent a thinking 
style which augments craving through “intentional target-related information 
processing” (Caselli & Spada, 2017, p. 119). Desire thinking is a two-dimensional 
construct (Caselli & Spada, 2011) comprised of imaginal preﬁguration (IP) and verbal 
perseveration (VP). IP involves shifting attentional resources to target-related 
information and appetitive, multi-sensory elaboration (Caselli & Spada, 2017). The 
latter may be in the form of anticipatory imagery (e.g., imagining the look, smell 
and taste of a beer) or recall of target-related memory representations. VP refers to 
persistent self-talk regarding the desire to engage in target-related activities and 
experiencing their consequences. Caselli and Spada’s (2015) metacognitive model 
of desire thinking suggests that IP is predominantly linked to the activation of 
craving and brain imaging research demonstrated that craving is associated with 
activity in cortical areas related to memory retrieval and imagery (Wang et al., 2007). 
The metacognitive model of desire thinking (Caselli & Spada, 2015) also suggests 
that IP subsequently activates VP which is linked to behavioral enactment, since it 
is characterized by self-talk about plans and actions regarding acquiring a desired 
target.
 Research thus far suggests that desire thinking and alcohol craving are closely 
linked but distinct processes. For instance, desire thinking correlates positively with 
escalating levels of drinking status (Caselli, Ferla, Mezzaluna, Rovetto & Spada, 
2012a) and predicts craving in alcohol abusers independently from level of alcohol 
use (Caselli & Spada, 2011). It was also found to be associated with increases in 
craving following experimental induction in both a community sample of alcohol 
users and patients with alcohol use disorder (Caselli, Gemelli & Spada, 2017; Caselli, 
Soliani & Spada, 2013). Once induced, an elevated level of craving tended to persist 
for several days. A recent longitudinal study found that, in a community sample of 
alcohol users, desire thinking predicted craving and binge drinking at follow-up, 
even after controlling for baseline craving and binge drinking (Martino et al., 2017). 
In accordance with the metacognitive model of desire thinking (Caselli & Spada, 
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2015), IP mediated the relationship between baseline and follow-up craving while 
VP mediated the relationship between baseline and follow-up binge drinking. 
 In short, desire thinking may provide a novel therapeutic target and warrants 
further research. Therefore a translated, Dutch version of the Desire Thinking 
Questionnaire (DTQ) developed by Caselli and Spada (2011) was psychometrically 
evaluated in two separate studies. The original inputs and outputs of the analyses 
of Study 1 and 2 are provided separately as electronic supplementary material.
2.   Study 1: Factor structure and measurement 
invariance over time of the DTQ-D
Study 1 aimed at conﬁrming the factor structure of the DTQ-D in a normative sample 
(Caselli & Spada, 2011). Internal consistency was determined by calculating Cronbach’s 
alpha. In addition the measurement invariance over time of the DTQ-D was assessed. 
2.1. Method
2.1.1. Participants
A non-treatment seeking sample of persons consuming alcohol on occasion but 
with no history of alcohol-related treatment was drawn by snowball sampling using 
social media and bulk email aimed at the ﬁrst author’s network. Two-hundred 
twenty persons, aged ≥ 18-years gave informed consent. In six participants all DTQ 
items were missing. Basic characteristics of the resulting sample (n=214) are 
represented in Table 1. Regarding the level of alcohol use, as measured with the 
Alcohol Use Disorders Identiﬁcation Test (AUDIT; Saunders, Aasland, Babor, de la 
Fuente, & Grant, 1993), 81.2% scored on or below the cut-off point of 8 for hazardous 
drinking (Reinert & Allen, 2007). Most participants drank alcohol 1-3 times per week 
and 1-4 units per occasion. Binge drinking (6 or more units of alcohol per occasion) 
occurred, in most participants, less than once per month. This sample was used to 
determine the factor structure. Of the 214 participants at baseline, 31 (14.4%) did not 
complete the DTQ-D at follow-up. Data of 183 participants were used to determine 
the temporal stability. The study was approved by the Ethics Committee Social 
Sciences of the Radboud University, the Netherlands (ECG2012-2505-036).
2.1.2. Measures
2.1.2.1. The Desire Thinking Questionnaire (DTQ; Caselli & Spada, 2011; Dutch 
version: DTQ-D) consists of ten items that are scored on a 4-point Likert-type scale 
(“Almost never”, “Sometimes”, “Often” or “Almost always”) (timeframe: currently). 
Total scores (range: 10-40) and sub scores for the factors VP and IP (range: 5-20) 
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can be calculated. The discriminant validity and reliability in normative samples and 
its concurrent validity in a sample of alcohol abusers, were satisfactory (Caselli & 
Spada, 2011). 
 The original Italian and the English versions of the DTQ (Caselli & Spada, 2011) 
were translated into Dutch by two independent bilingual native Italian and English 
speakers. Both versions were compared and inconsistencies were resolved by 
the ﬁrst and third author. In this process Dr. Caselli was consulted. The translated 
version was back-translated into English by the native speaker. Finally, the original 
and back translated English version of the DTQ were checked for equivalence and 
a ﬁnal version was approved of by the ﬁrst and third author. The ﬁnal Dutch version 
is provided as online supplementary material.
2.1.3. Procedure
After giving informed consent, participants received online access to the DTQ-D. 
After 4 weeks, a retest was made available. 
2.1.4. Data analysis
A Conﬁrmatory Factor Analysis (CFA) examined whether a two-factor structure 
adequately ﬁtted the observed DTQ-D items from the initial assessment, with the 
ﬁrst factor representing the ﬁve items describing VP, and the second factor representing 
the ﬁve items describing IP. The analyses were done with the R-package Lavaan 
(Rosseel, 2012) using a robust maximum likelihood estimator with the Huber-White 
covariance adjustment (MLR). This estimator was employed to account for deviations 
from normality in the distributions of the individual items. The Yuan-Bentler scaled 
X2 test statistic (Yuan & Bentler, 2000), the Root Mean Error of Approximation 
(RMSEA), Comparative Fit Index (CFI) and Non-Normed Fit Index (NNFI) were used 
to evaluate the ﬁt of the model. A nonsigniﬁcant X2, a RMSEA < .08, and CFI and 
NNFI values of > .90 indicate adequate model ﬁt (Hu & Bentler, 1999). Internal 
consistencies (homogeneity) were determined by computing Cronbach’s alpha.
 Longitudinal invariance of the DTQ-D subscales was assessed with a CFA that 
included the ten DTQ-D items at baseline and the ten DTQ-D items at follow-up. 
This model included correlations between the latent variables within and across 
assessments, and with residual variances of the ten items being allowed to correlate 
across time (e.g., the residual variance of item 1 was correlated at baseline and 
follow-up). These analyses extend the ﬁrst CFA by estimating the same correlated 
factor structure using the follow-up items, and by testing a series of models with an 
increasing number of equality constraints (see Widaman, Ferrer, & Conger, 2010). 
Conﬁgural invariance is tested by evaluating whether the two factor structure of the 
DTQ-D is invariant over time. Weak factorial invariance is tested by evaluating 
(chi-square) differences between models with and without all factor loadings 
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constrained to be equal across time. Strong factorial invariance is tested by 
evaluating differences between a model with factor loadings constrained to be 
equal and a model with factor loadings and all item intercepts constrained to be 
equal over time. Partial factorial invariance is examined if the criterion for full 
invariance is not met.
2.2. Results
2.2.1. Confirmatory factor analysis (CFA)
All four goodness-of-ﬁt indices indicated that the two factor model ﬁtted the 
observed baseline data: the scaled X2(34) = 44.81, p = .102; RMSEA = .039; CFI = .945; 
and NNFI = .928. The standardized factor loadings for the VP subscale ranged from 
.45 to .80; the standardized loadings for the IP factor ranged from .51 to .66 (Table 2). 
All factor loadings were statistically signiﬁcant (all p-values < .01), except for the 
loading of item 10 on the VP subscale (ь = .45, p = .126).
2.2.2. Longitudinal factorial invariance
A series of nested models were estimated to examine the degree of measurement 
invariance in the DTQ-D over time. The ﬁrst model examined conﬁgural invariance 
by constraining one factor loading for each subscale and one item intercept for 
each subscale to be equal. This model provided an adequate ﬁt to the observed 
data. Although the scaled X2 test statistic was statistically signiﬁcant X2(158) = 245.54, 
p < .001; the other three indices demonstrated an adequate ﬁt: RMSEA = .07; CFI = .91; 
and NNFI = .90. In addition, all factor loadings for both subscales were statistically 
signiﬁcant at both assessments (p < .05). This indicates that the DTQ-D is conﬁgurally 
invariant across the two assessments. The second model examined weak factorial 
invariance by testing chi-square differences between the ﬁrst model and a model 
in which the remaining factor loadings are constrained to be equal. The chi-square 
difference test indicated a statistically signiﬁcant difference, Юї2(8) = 54.88, p < .001, 
between models indicating that the DTQ-D did not demonstrate factorial invariance. 
Goodness-of-ﬁt indices also indicated that the model with all factor loading constraints 
did not ﬁt the observed data (RMSEA = .08, CFI = .86, NNFI = .84). The equality 
constraints were individually tested and it was found that two items on the VP 
subscale (item 7 and 10) were responsible for the decreased ﬁt. A model that 
included all constraints on factor loadings except for items 7 and 10 did not differ 
from the conﬁgural invariance model, Юї2(6) = 11.60, p = .072. Furthermore, this 
model adequately ﬁt the observed data (RMSEA = .07, CFI = .91, and NNFI = .89). 
So, the DTQ-D demonstrated partial factorial invariance (see supplementary Table S1, 
available online). Speciﬁcally, the IP subscale did exhibit weak factorial invariance, 
while the VP subscale did not. Finally, a model that also constrained the item intercepts 
of the IP subscale was estimated to examine whether the IP subscale demonstrated 
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strong factorial invariance. This model statistically differed from the weak partial 
factorial invariance model, Юї2(3) = 15.29, p = .002 (RMSEA = .07, CFI = .89, TLI = .88), 
which indicates that the IP subscale did not exhibit strong factorial invariance over time.
3.   Study 2: Convergent, discriminant and  
concurrent validity of the DTQ-D in normative,  
in- and out-patient samples
Study 2 examined the convergent validity of the DTQ-D on several measures of 
craving. Although Caselli and Spada (2015) suggest desire thinking is distinct from 
craving, moderate to strong correlations between measures of these concepts are 
expected since craving is thought to represent the outcome of desire thinking 
(Caselli & Spada, 2015). The strongest correlations were expected on craving 
subscales measuring concepts similar to IP and VP (see measures below).
 Discriminant validity was examined with measures of severity of alcohol abuse 
and perseverative thinking. Correlations with measures of severity of alcohol abuse 
were expected to be lower in a normative sample and higher in clinical samples. In 
addition, moderate correlations with measures of perseverative thinking were 
expected.
 Finally, concurrent validity was examined in a normative, in- and outpatient 
sample. The in-patient sample was expected to report the highest (pre-admission) 
level of alcohol use and the normative sample the lowest. Level of alcohol use was 
expected to correlate positively with DTQ-D scores: normative < out-patient < 
in-patient. In addition, within the normative sample a low- and at-risk group were 
distinguished on the basis of their drinking behavior, whereby the at-risk group was 
expected to report higher levels of desire thinking. 
3.1. Method
3.1.1. Participants
Data from three samples were used (see Table 1). We used additional baseline data 
from the normative sample described in Study 1 (n varies: 184-2183). Further data 
were derived from another study with an in-patient alcohol-dependent (according 
3 Erratum: this actually varied between 179-218 due to missing values. While we did use the same 
baseline DTQ population data of the 214 participants from study 1, we additionally used the data of 4 
participants with missing DTQ data who had complete AUDIT data. The lower N values were caused 
due to missing values of the ACE subscales. 
 Independent t-tests and Fischer’s Exact Test revealed no signiﬁcant differences regarding demographics 
(e.g. gender, age, education, etc.) and scores on the dependent variables between the minimal 179 and the 
other (218-179 =) 39 participants except for the use of amphetamine in the past month (2 in the group of 39).
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to DSM-IV criteria) sample (n varies: 70-73), aged ≥ 18 years, from a Dutch addiction 
care facility (abstinent regime). Some participants used additional substances, but 
alcohol was their primary problem substance. This data was derived from a larger 
study approved by the Ethics Committee Social Sciences of the Radboud University, 
the Netherlands (ECG2012-2505-036).
 Finally, baseline data from an ongoing randomized controlled trial (RCT) with 
an out-patient alcohol-dependent (according to DSM-IV criteria) sample (n=85) of 
at least 18 years were used. This study was approved by the Medical Ethics 
Committee of Medisch Spectrum Twente and is registered as study NL43892.044.13.
3.1.2. Measures
3.1.2.1. The Desire Thinking Questionnaire (DTQ; Caselli & Spada, 2011; Dutch 
version: DTQ-D). See the description of this measure in the section ‘measures’ of 
Study 1 for details. 
3.1.2.2. The Alcohol Craving Experience questionnaire (ACE; Statham et al., 2011). 
The ACE intends to measure sensory aspects of craving and associated intrusive 
cognitions. It consists of 22 10 cm Visual Analogue Scales (VAS) with anchor points 
of 0 (not at all) and 10 (extremely/constantly) (timeframe: previous week). The 
ACE-S (strength) and ACE-F (frequency) form items each have three underlying 
factors: Imagery (2x5 items, range 0-50), Intensity (2x4 items, range 0-40), and 
Intrusion (2x2 items, range 0-20). A non-validated, Dutch version was used. It was 
derived using a back-translation procedure.
 May et al. (2014) transformed the ACE into the generic Craving Experience 
Questionnaire (CEQ) retaining the original factor structure. The CEQ was not 
available yet when the current study was undertaken but may be of interest in case 
of further validation and comparison.
3.1.2.3. The Obsessive Compulsive Drinking Scale (OCDS; Anton, Moak, & Latham, 
1996; Dutch translation: Schippers et al., 1997). The 14-item questionnaire intends 
to measure cognitive aspects of craving for alcohol (Schippers et al., 1997). Scores 
on each Likert-type scale item range from 0 to 4 (total range 0–56). Items 1-6 
comprise a subscale for obsessive drinking (range 0-24) while the other 8 items 
make up a compulsive drinking subscale (range 0-32; timeframe: previous week). 
3.1.2.4. The Penn Alcohol Craving Scale (PACS; Flannery, Volpicelli, & Pettinati, 
1999). The 5-item questionnaire intends to measure alcohol craving. Each item is 
rated on a 6-point Likert-type scale. Total scores range 0-30 (timeframe: previous 
week). A non-validated, Dutch version was used. It was derived using a back-trans-
lation procedure.
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3.1.2.5. The Perseverative Thinking Questionnaire (PTQ; Ehring, Zetsche, Weidacker, 
Wahl, Schönfeld, & Ehlers, 2011; Dutch translation: Ehring, Raes, Weidacker, & 
Emmelkamp, 2012). The 15-item questionnaire intends to constitute a content-in-
dependent measure of repetitive negative thinking (RNT). Each item is rated on a 
5-point Likert-type scale ranging from 0 (“never”) to 4 (“almost always”) (timeframe: 
currently). Total scores range 0-60. There are three subscales: “core characteristics 
of RNT” (repetitiveness, intrusiveness and difficulties with disengagement, range 
0-36), “perceived unproductiveness of RNT” (range 0-12), and “RNT capturing 
mental capacity” (range 0-12). 
3.1.2.6. The Alcohol Use Disorders Identiﬁcation Test (AUDIT; Saunders, Aasland, 
Babor, de la Fuente, & Grant, 1993; Dutch translation: Schippers & Broekman, 2010). 
The AUDIT is a 10-item questionnaire that intends to measure hazardous or harmful 
alcohol consumption (Saunders et al., 1993). Questions measure alcohol 
consumption (items 1-3), drinking behaviour (items 4-6), adverse reactions to 
alcohol (items 7-8), and alcohol-related problems (9-10). Scores on items 1-8 range 
0-4, while items 9 and 10 are scored 0, 2, or 4 (total score range: 0-40). A score of 
8 is a recommended cut-off point for at-risk drinking (Berner, Kriston, Bentele, & 
Härter, 2007). A subset of the AUDIT consisting of the consumption items (1-3; 
AUDIT-C), was found to be as accurate as the full AUDIT (Reinert & Allen, 2007). 
Both were used in the current study. Different timeframes were used: previous 
month (out-patient sample) or 3 months (normative and in-patient sample), instead 
of the standard previous year timeframe to avoid interference from repeated 
measurements conducted in the larger studies. 
3.1.3. Procedure
The procedure regarding the Study 1 sample is described in Study 1, section 
‘procedure’. After detoxiﬁcation (in-patient sample), all eligible patients who gave 
informed consent, received online access to the questionnaires. The procedure 
(without detoxiﬁcation) was the same for the out-patient sample. 
3.1.4. Data-analysis 
Convergent and discriminant validity of the DTQ-D subscales was assessed using 
Pearson correlations. In the normative sample, comparisons were made with the 
ACE and AUDIT, in the out-patient sample with the PACS and AUDIT and in the 
in-patient sample with the ACE, OCDS, PTQ and AUDIT.
 Concurrent validity of the DTQ-D was examined using three ANOVAs with 
‘group’ (normative, in-patient and out-patient) as between-subjects factor. The 
dependent variables were the total and subscale scores of the DTQ-D. To further 
assess the concurrent validity of the DTQ-D, the normative sample was divided into 
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two categories, by classifying participants based on their AUDIT scores: at-risk 
participants, AUDIT-score ≥ 8; and low-risk participants, AUDIT-score <8 (Berner et 
al., 2007). Independent sample t-tests were used to examine whether these groups 
differed on the DTQ-D total score and subscales.
3.2. Results
3.2.1. Convergent and discriminant validity in a normative (Study 1) sample
Table 3 shows that both DTQ-D subscales and DTQ-D total were positively 
associated with all measures derived from the ACE and AUDIT as expected, albeit 
to a different degree. Weak to moderate correlations were found between DTQ-D 
total and subscale scores and the AUDIT suggesting good discriminant validity. 
Moderate to strong correlations were found between DTQ-D total and subscale 
scores and the ACE subscale scores. DTQ-D IP subscale scores correlated 
somewhat stronger with the ACE-S and ACE-F imagery subscale scores, while the 
DTQ-D VP subscale scores correlated somewhat stronger with the ACE-S and 
ACE-F intrusion subscale scores, suggesting good convergent validity. 
3.2.2. Convergent and discriminant validity in an out-patient sample
Table 4 indicates that both DTQ-D subscales and DTQ-D total were positively 
associated with the PACS (strong, suggesting good convergent validity) and AUDIT 
(moderate, suggesting reasonable to good discriminant validity). As expected, 
mean AUDIT and DTQ-D total and subscale scores are signiﬁcant higher than in the 
normative sample (Table 3).
3.2.3. Convergent and discriminant validity in an in-patient sample
Table 5 shows that both DTQ-D subscales and DTQ-D total were positively 
associated (convergent) with all measures derived from the OCDS, ACE and AUDIT 
as well as with the PTQ. Unexpectedly, weak correlations were found with the 
AUDIT. Weak to moderate correlations were found between DTQ-D total and 
subscale scores and the PTQ subscale scores, suggesting discriminant validity. 
Moderate to strong correlations were found between DTQ-D total and subscale 
scores and the ACE and OCDS subscale scores, as expected. Here, DTQ-D IP 
subscale scores correlated somewhat stronger with the ACE-S and ACE-F imagery 
subscale scores while the DTQ-D VP subscale scores correlated somewhat stronger 
with the OCDS subscale scores.
3.2.4.  Concurrent validity: the normative, out- and in-patient sample 
compared (n=372)
For the total DTQ-D score, the main effect of group was signiﬁcant, F(2,369) = 
75.14, p < .001. Pairwise comparisons, using Bonferroni correction, indicated that
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4 Erratum: this actually varied between 179-218 due to missing values.
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the normative group exhibited lower total scores (M = 11.43, SD = 2.24) than the 
out- or in-patient groups (M = 17.12, SD = 5.88 and M = 17.89, SD = 7.68, respectively). 
The out- and in-patient groups did not signiﬁcantly differ on total DTQ-D scores. 
The same pattern of signiﬁcant differences emerged for the analyses examining the 
DTQ-D subscales. Speciﬁcally, the omnibus tests indicated that the groups differed 
on the VP (F(2,369) = 65.05, p < .001) and the IP subscale (F(2,369) = 64.15, p < .001). 
Pairwise comparisons indicated that the normative group exhibited lower VP scores 
(M = 5.42, SD = 1.07) than the out- or in-patient groups (M = 8.38, SD = 3.28 and 
M = 8.67, SD = 4.31, respectively). The normative group also exhibited lower IP 
scores (M = 6.01, SD = 1.56) than the out- or in-patient groups (M = 8.74, SD = 2.90 
and M = 9.22, SD = 3.86, respectively). The out- and in-patient groups did not 
signiﬁcantly differ on either of the DTQ-D subscales.
 We tested for differences in sociodemographic characteristics between the 
three samples. However, chi-square tests indicated that group was associated with 
gender (X2(2) = 65.25, p < .001) and education level (X2(2) = 112.03, p < .001), with 
more females and higher educated participants in the normative population sample 
than in the clinical samples. In addition, education level correlated negatively with 
the DTQ-D VP subscale in the inpatient sample (r(73) = -.258, p = .028). An ANOVA 
indicated that the groups also differed on age (F(2,372) = 4.50, p = .012), with 
participants in the normative population sample being younger than the clinical 
groups (see Table 1). In addition, age correlated with the DTQ-D IP subscale in the 
normative (r(214) = -.179, p = .009) and the DTQ-D total score in both the inpatient 
(r(73) = -.234, p = .046). and normative group (r(214) = -.142, p = .038). These 
differences may limit the validity of the comparison between these groups. 
3.2.5.  Concurrent validity: low- and at-risk groups within the normative 
sample compared (n=214)
Two groups were identiﬁed: at-risk participants (n = 41), AUDIT-score ≥ 8 and 
low-risk participants (n = 173), AUDIT-score <85. The at-risk group was expected to 
report higher levels of desire thinking. In accordance, the groups signiﬁcantly 
differed in all three analyses: t(45.15) = -3.71, p = .001 for the DTQ-D total score; 
t(43.12) = -2.83, p = .007 for the VP score; and t(49.13) = -3.55, p = .001 for the IP score. 
5 Erratum: accidently, those with an AUDIT-score of ≥ 9 instead of 8 were selected for the at-risk group. 
The outcomes of the independent t-tests were the same however, with 53 participants in the at-risk 
group and 161 in the low-risk group: t(212) = -4.86, p < .001 for the DTQ-D total score; t(212) = -4.14, p 
< .001 for the VP score; and t(212) = -4.03, p < .001 for the IP score.
 Again, the at-risk group reported higher scores on all three DTQ-D scores (M = 12.66, SD = 3.19 for the 
total score; M = 5.92, SD = 1.65 for the VP score; and M = 6.74, SD = 2.06 for the IP score) compared 
to the low-risk group (M = 11.02, SD = 1.64 for the total score; M = 5.25, SD = .73 for the VP score; and 
M = 5.78, SD = 1.27 for the IP score).
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The at-risk group reported higher scores on all three DTQ-D scores (M = 13.02, 
SD = 3.31 for the total score; M = 6.07, SD = 1.81 for the VP score; and M = 6.95, 
SD = 1.99 for the IP score) compared to the low-risk group (M = 11.05, SD = 1.70 for 
the total score; M = 5.26, SD = .73 for the VP score; and M = 5.79, SD = 1.35 for the 
IP score).
4.  Discussion
A Dutch translation of Caselli and Spada’s (2011) Desire Thinking Questionnaire was 
evaluated in a normative and clinical sample of alcohol drinkers. CFA supported the 
original two factor solution, with both subscales achieving adequate internal 
consistency. However, the DTQ-D demonstrated partial factorial invariance (VP 
subscale items 7 and 10 decreased the ﬁt) and the IP subscale demonstrated weak 
invariance while the VP subscale only demonstrated conﬁgural invariance. In other 
words, the factor loadings of IP subscale items were similar at both assessments, 
while two factor loadings of VP subscale items differed over time. The correlations 
that were found between DTQ-D and measures of related concepts were in support 
of its convergent and discriminant validity, although it could be argued that all 
measures showed differing levels of convergence and real discriminant validity 
needs to be established with measures of more distal concepts. Finally, the DTQ-D 
discriminated between low-risk and at-risk drinking in a normative sample and 
between normative and clinical samples. 
 Unexpectedly, and in contrast to the out-patient sample, weak correlations 
were found between the AUDIT and DTQ-D scores in the in-patient sample. This 
may reﬂect an artifact given the fact that different time-frames were used for the 
AUDIT (due to the methodology used in the larger studies from which the samples 
were derived): one month in the outpatient group and 3 months in the population 
and inpatient group. In addition, the inpatient sample reﬂected on previous use 
(until admission, 1-1.5 weeks before assessment) while the other groups reﬂected 
on previous use up until assessment. However, another explanation might be that 
chronic alcohol-dependent patients are more likely to experience ambivalence 
regarding their drinking behavior (Eberl et al., 2013). In an in-patient abstinence-en-
forcing setting heightened awareness of negative outcomes may strengthen avoid-
ance-tendencies while cues triggering approach-tendencies are encountered less 
frequently, possibly reducing desire thinking. In accordance, a study that evaluated 
cocaine craving across different treatment phases found that craving increased 
signiﬁcantly from inpatient to outpatient treatment and was related to substance 
use (Bordnick & Schmitz, 1998). Both substance use and craving are related to 
desire thinking so desire thinking may also be reduced in an inpatient setting.
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Weak to moderate correlations in the in-patient sample suggest that desire thinking 
shares similarities with but differs from repetitive negative thinking. Whether desire 
thinking is distinguishable from craving remains to be seen however. Moderate to 
strong correlations were found between the DTQ-D, its subscales and different 
craving questionnaires (ACE, OCDS and PACS) in all samples. While the ACE and 
OCDS have subscales which seem to measure related constructs to the IP and VP 
subscales of the DTQ-D, the PACS simply measures frequency, intensity and 
duration of craving, as well as perceived ability to resist urges. This suggests desire 
thinking and craving are largely overlapping, multifaceted constructs. Future studies 
could try to disentangle these concepts by means of exploratory factor analyses 
using multiple measures of craving as well as the DTQ in the same sample(s). 
 Limitations of the studies are that the clinical samples were relatively small. 
Additionally, the normative sample differed substantially from the clinical samples 
in sociodemographic characteristics. This may be due to differences in sampling 
design. Whereas the patient samples were actively recruited in clinical settings, the 
normative sample was recruited using snowball sampling. On the other hand, in 
the Netherlands, men with alcohol dependence are overrepresented in addiction 
care (72%) while both sexes are almost equally represented in normative samples 
(year prevalence: 82% males and 72% females)(Van Laar et al., 2016). In that sense, 
our ﬁnding that there was a signiﬁcant higher proportion of males in our clinical 
samples than in our normative sample was to be expected and is in fact 
representative. However, the fact that there were signiﬁcantly more females than 
males in the normative sample suggests a selection bias probably related to 
snowball sampling in a higher educated network within the healthcare domain. In 
addition, both the normative and clinical samples seem to differ from those who 
participated in the psychometric evaluation of the original DTQ (Caselli & Spada, 
2011). Mean scores show much higher DTQ total scores in their community and 
clinical sample. This may reﬂect a (much) higher level of at-risk drinking in the Italian 
community sample compared to the Dutch community sample which participated 
in this study (but level of alcohol consumption in the Italian sample is unknown). In 
accordance, mean DTQ scores of the Italian community and clinical sample are 
not far apart. So large cultural differences regarding normative alcohol use should 
be taken into account in cross-cultural validation of the DTQ. 
 The weak measurement invariance over time of the DTQ-D may be due to the 
characteristics of the normative sample. Future research should therefore ensure 
measurement invariance over time in clinical and nonclinical samples.
 Since desire thinking is thought to drive escalations in frequency and intensity 
of craving it represents a distal risk factor for problematic drinking behavior and 
relapse (Caselli & Spada, 2011). Therefore, ideally the DTQ-D could be used to 
identify patients with a high tendency to engage in desire thinking and provide 
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tailored treatment to modify this tendency. The DTQ-D may be of use in alcohol- 
drinking samples but requires further validation in larger clinical samples. 
Table S1   Factor Loadings and Item Intercepts of Partially Invariant Model of  
the DTQ-D in study 1 (n = 214)
T1 T2
b se ˂ ˃ ʼ b se ˂ ˃ ʼ
Verbal Perseveration
   Item 4  .233a .042 .539  1.16i .709  .233a .042 .575  1.16i .669
   Item 5  .250b .046 .746 1.09 .444  .250b .046 .644 1.17 .585
   Item 6  .286c .054 .838 1.09 .299  .286c .054 .753 1.13 .433
   Item 7 .192 .054 .788 1.05 .379 .284 .052 .877 1.09 .231
   Item 10 .082 .039 .481 1.03 .769 .235 .076 .814 1.05 .337
Imaginal Preﬁguration
   Item 1  .370d .039 .625  1.41j .609 .370d .039 .638  1.41j .593
   Item 2  .286e .044 .607 1.21 .631 .286e .044 .543 1.34 .705
   Item 3  .308f .051 .608 1.20 .630 .308f .051 .601 1.26 .639
   Item 8  .289g .060 .692 1.13 .522 .289g .060 .759 1.13 .424
   Item 9  .250h .062 .743 1.09 .448 .250h .062 .687 1.12 .528
Note. b = unstandardized loading; se = standard error; ь = standardized factor loading; ю = item intercept; 
ц = standardized residual variance. Values with the same superscripts were constrained to be equal.
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Dutch version of the Desire Thinking Questionnaire 
(DTQ-D)6
Wanneer mensen het verlangen voelen om iets te gaan doen kunnen ze verschillende 
dingen gaan denken. Nu vragen we u om zorgvuldig de volgende informatie te 
lezen en bij elke uitspraak het nummer te omcirkelen dat het beste uw beleving 
omschrijft wanneer u een sterk verlangen voelt om de verlangde activiteit uit te 
voeren.
Bijna 
nooit Soms Vaak
Bijna  
altijd
1 (IP) Ik stel me voor dat ik de verlangde activiteit uitvoer. 1 2 3 4
2 (IP)
Ik stel me voor hoe het zou voelen om met de 
verlangde activiteit bezig te zijn.
1 2 3 4
3 (IP)
Ik voel van tevoren al de gevoelens die ik zou 
hebben als ik de verlangde activiteit zou uitvoeren.
1 2 3 4
4 (VP)
Wanneer ik de verlangde activiteit langere tijd niet 
zou uitvoeren, zou ik er voortdurend aan denken.
1 2 3 4
5 (VP)
Wanneer ik begin te denken aan de verlangde 
activiteit, vind ik het moeilijk om daar mee te 
stoppen.
1 2 3 4
6 (VP)
Wanneer ik begin te denken aan de verlangde 
activiteit, dan ga ik daar mee door totdat ik er mee 
bezig kan zijn.
1 2 3 4
7 (VP)
Ik blijf maar in mijn hoofd herhalen dat ik de 
verlangde activiteit  moet uitvoeren.
1 2 3 4
8 (IP)
Iedere keer dat de verlangde activiteit in me 
opkomt, begin ik me voor te stellen dat ik het 
daadwerkelijk uitvoer.
1 2 3 4
9 (IP)
Ik verbeeld mezelf dat ik de verlangde activiteit 
uitvoer, alsof ik een ﬁlm voor me zie.
1 2 3 4
10 (VP)
Mijn gedachten zijn gericht op het herhalen van  
wat ik verlang totdat ik het kan bevredigen.
1 2 3 4
6 Since the DTQ is a generic instrument, each time the phrase ‘a desired activity’ (in Dutch: ‘de verlangde 
activiteit’) is mentioned, the rater should keep the activity in mind that was speciﬁed by the instructor. 
In this study, this was ‘drinking alcohol’.
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Abstract
Trait-like cognitive processing styles such as desire thinking and rumination have 
been implicated in alcohol use disorder (AUD). They drive craving and negative 
affect and, by extension, alcohol use. In contrast to craving and negative affect, 
these processing styles are assumed to be relatively stable. Therefore, they may 
convey a vulnerability to relapse despite initiated abstinence. In addition, research 
suggests that these processing styles may also consume working memory capacity, 
known to be associated with addiction-related vulnerability and a predictor of alcohol 
treatment outcome. Therefore, insight in the interplay between these styles and 
their outcomes within the context of abstinence is clinically relevant.
 Using a cross-sectional design, a sample of 73 inpatients with alcohol use disorder 
was assessed after inpatient detoxiﬁcation to explore how these factors were related 
to (pre-admission) severity of alcohol use.
 Desire thinking and the severity of pre-admission alcohol use were signiﬁcantly 
associated. This association was mediated by craving as expected. Rumination and 
the severity of pre-admission alcohol use were also signiﬁcantly associated but this 
was unexpectedly mediated by craving and not by negative affect. Desire thinking 
also proved to be a predictor of negative affect while craving predicted negative 
affect. Unexpectedly, working memory capacity was not associated with severity 
of alcohol use, even after controlling for moderation by either desire thinking or 
rumination. The results and their implications for further research and clinical 
practice are discussed.
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1.  Introduction
Research on alcohol use disorder (AUD) suggests that alcohol consumption is both 
cause and effect of craving and negative affect (Hallgren, Delker, & Simpson, 2018). 
In accordance, craving and negative affect typically are reduced when abstinence 
is initiated, such as in inpatient AUD treatment (e.g. Hallgren et al., 2018; Hallgren, 
McCrady, & Epstein, 2016). As a result, alcohol abstinence is thought to weaken the 
associations between cues, craving, negative affect and previous consumption. 
Interestingly, relatively stable, trait-like cognitive processing styles also have been 
found to drive craving and negative affect: ‘desire thinking’ (Caselli, Gemelli, & Spada, 
2016; Martino et al., 2017) and rumination (Segerstrom, Tsao, Alden, & Craske, 2000). 
The association between recent alcohol consumption and these trait-like cognitive 
processing styles may be preserved during a longer period following abstinence 
than the association with the more state-like experiences of craving and negative 
affect. If so, these cognitive styles maintain a vulnerability with regard to relapse 
during inpatient treatment and prolonged abstinence in general and thus may 
constitute important targets for intervention. Trait-like cognitive processing styles 
that drive craving and negative affect and, by extension, alcohol use may convey a 
vulnerability in a context where craving and negative affect normally gradually 
decline. Therefore, insight in the interplay between these styles and their outcomes 
within the context of abstinence is clinically relevant.
 Desire thinking is hypothesized to be a cognitive process that leads to the 
escalation of craving (Caselli & Spada, 2015). It is thought to constitute a form of 
self-focused and repetitive thinking whereby desired outcomes are visualized (e.g. 
imagining drinking beer) or verbalized to oneself (e.g. thinking ‘I really need a drink’). 
It correlates positively with escalating levels of drinking status (Caselli, Ferla, 
Mezzaluna, Rovetto & Spada, 2012a) and has been shown to be reasonable stable 
over time in non-clinical samples (Caselli & Spada, 2011; Markus et al., 2018). 
The consequences of desire thinking can be adaptive, motivating individuals to 
focus on long term goals by anticipation of desired outcomes, and maladaptive 
when it leads to a perseverative focus on immediate gratiﬁcation which violates 
long term goals (e.g. substance use versus remaining sober to keep job and 
marriage intact) (Caselli & Spada, 2015). In short, desire thinking is thought to 
escalate craving which, in turn, is associated with increased alcohol use. 
 Rumination is regarded as a repetitive emotion-regulation strategy focused on 
causes, consequences, and meanings of negative mood states (De Lissnyder, et al., 
2012). It is considered a stable tendency (Nolen-Hoeksema, 1991). Its consequences 
can be adaptive, promoting recovery by thorough processing and resolution of 
problems and maladaptive, inducing or maintaining depression (Watkins, 2004). 
With regard to addiction, rumination has been found to predict long-term drinking 
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status and level of alcohol use after cognitive behavioral treatment (Caselli et al., 
2010). It also increases depressive symptoms and substance misuse following the 
occurrence of negative events in adolescents who tend to ruminate in response to 
stress (Skitch & Abela, 2008) and increases craving in patients with AUD (Caselli et 
al., 2013). In short, rumination seems to predict alcohol use. This effect may be 
mediated by negative mood.
 Figure 1 is a basic model representing the hypothesized interplay between 
rumination, negative mood, desire thinking, craving and the level of recent alcohol use.
The ability to control attention to maintain or suppress information (executive 
control), is directly related to working memory capacity (WMC; Engle, 2002). WMC 
has been associated with an increased vulnerability and worse treatment outcomes 
in AUD. For instance, Hofmann, Gschwendner, Friese, Wiers and Schmitt (2008) 
found that automatic attitudes towards desired objects inﬂuenced behavior in 
individuals with low WMC more strongly. Conversely, explicit attitudes and self-reg-
ulatory goals were more effective in guiding behavior in those with high WMC. In 
addition, training of working memory not only increased WMC but also reduced 
alcohol intake, speciﬁcally in subjects with relatively strong automatic preferences 
for alcohol (Houben, Wiers, & Jansen, 2011). Interestingly, research has shown that 
ruminative processes deplete limited working memory resources, leaving less 
working memory capacity (WMC) available for concurrent tasks (Curci, Lanciano, 
Soleti, & Rimé, 2013). In a similar fashion, desire-related processing is also thought 
to occupy WMC (Hofmann & Vohs, 2016). This suggests that the relationship 
Fig. 1  Basic conceptual model of associations between study measures.
Craving
Desire thinking
Rumination
Severity of
recent alcohol
use
Negative
affect
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between WMC and recent alcohol use may be moderated by desire thinking and 
rumination. Figure 2 represents this hypothesized extension of the basic model.
The interplay of the factors described in the basic and extended models is tentative. 
This study aims to test these models in a sample of inpatients with AUD after 
detoxiﬁcation. Since they are then abstaining from alcohol, we look at associations 
with pre-admission severity of alcohol use (over the past 3 months to account for 
ﬂuctuations) and naturally occurring craving. The hypotheses derived from the 
basic and extended models are that in recently detoxiﬁed inpatients with AUD:
1. Desire thinking and pre-admission severity of alcohol use are signiﬁcantly 
associated. This association is mediated by craving. A higher level of desire 
thinking predicts a higher level of craving and both are associated with more 
severe pre-admission alcohol use;
2. Rumination and pre-admission severity of alcohol use are also signiﬁcantly 
associated but mediated by both craving and negative affect. A higher level of 
rumination predicts higher craving and negative affect and all three are 
associated with more severe pre-admission alcohol use;
3. The relationship between WMC and pre-admission severity of alcohol use is 
moderated by desire thinking and rumination. A higher WMC is associated with 
more severe pre-admission alcohol use while higher levels of desire thinking 
and rumination reduce this relationship.
Fig. 2  Extended conceptual model of associations between study measures. 
WMC is added as it is thought to be associated with severity of alcohol use with a 
moderating role of desire thinking and rumination.
-
-
Craving
Severity of
recent alcohol
use
Negative
affect
Rumination
Desire thinking
WMC
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2.  Method
2.1. Design
Using a cross-sectional design, participants ﬁlled in questionnaires and completed 
a computer task during their stay in an inpatient setting during the week following 
inpatient detoxiﬁcation (the detoxiﬁcation period for alcohol is, on average one 
week, but this period may be extended in the case of polysubstance use). For 
ethical reasons, the use of abstinence enforcing or anti-craving medication or 
sedatives could not be prohibited. Instead, this was registered and taken into 
account in the statistical analyses. Data were gathered as part of a larger exploratory 
study on self-regulation failure in patients with AUD. This study was approved by the 
Ethics Committee Social Sciences of the Radboud University, the Netherlands 
(ECG2012-2505-036).
2.2. Participants
The study was conducted at an inpatient addiction facility in the Netherlands. 
Eligibility criteria were a DSM-IV-TR diagnose of AUD, successful detoxiﬁcation in 
the past week, age ≥ 18 years (M = 46.2, SD = 10.1, range = 24-74 years) and 
sufficient Dutch language proﬁciency and a diagnosis of AUD. All eligible patients 
were informed in the study.  A sample of 73 adult patients (55 male) gave informed 
consent. 
 While almost half of the participants used additional substances (45.2%), alcohol 
was their primary problem substance. Before admittance, all had consumed alcohol 
in the past 30 days (M = 26.6, SD = 7.25, range 2-30 days). The average number of 
units consumed on a typical drinking day in that period was 17.7 (SD = 13.1, range 
= 2-75). The average period of regular alcohol use was 17.5 years (SD = 11.5, range 
= 0-45). Participants had gone through a detoxiﬁcation period of, on average, 9.3 
days (SD = 3.9, range = 4-28). Three participants had a detoxiﬁcation period longer 
than 2 weeks. The end of the detoxiﬁcation period was based on the evaluation of 
the physician of the facility. Six participants used anti-craving medication (e.g. 
naltrexone, acamprosate, etc.), eleven used abstinence enforcing medication 
(disulphiram) and eleven used sedatives. All participants were included to get a 
naturalistic picture of an inpatient population and to increase power. 
2.3. Instruments
2.3.1. Alcohol Use Disorders Identification Test (AUDIT; Saunders, Aasland, 
Babor, de la Fuente, & Grant, 1993; Dutch translation: Schippers & Broekman, 
2010). The 10-item questionnaire intends to measure the severity of alcohol 
consumption (Saunders et al., 1993). Scores on Likert-type items 1-8 range 0-4, 
while items 9 and 10 are scored 0, 2, or 4 (total score range: 0-40, timeframe used: 
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past 3 months). A total score is used. Research supports the validity and reliability of 
the AUDIT as an alcohol screen in diverse, clinical and nonclinical samples in 
various settings (Reinert & Allen, 2007). Cronbach’s т in this study is .69.
2.3.2. Desire Thinking Questionnaire (DTQ; Caselli & Spada, 2011; Dutch version: 
DTQ-D; Markus et al., 2018). The 10-item questionnaire intends to measure desire 
thinking. It has two, 5-item subscales: Verbal Perseveration and Imaginal Preﬁguration. 
Scores on the Likert-type items range 1-4 (‘Almost never’, ‘Sometimes’, ‘Often’ or 
‘Almost always’) (total score range: 10-40, sub scores for the subscales range: 5-20, 
timeframe: now). Here the total score is used. Research regarding the DTQ is limited 
at this point but preliminary ﬁndings support the validity and reliability of the DTQ-D 
in both clinical and nonclinical samples (Markus et al., 2018). Correlations between 
DTQ-D and measures of related concepts supported its convergent and discriminant 
validity to varying degrees. At-risk drinkers from a normative sample score 
signiﬁcantly higher on total and subscale scores while inpatients with AUD scored 
higher than outpatients with AUD which score higher than a normative sample. 
Cronbach’s т of the total DTQ score used in this study is .93. 
2.3.3. Depression Anxiety Stress Scales - short-form version (DASS-21; Lovibond 
& Lovibond, 1995). The 21-item questionnaire is designed to measure the severity 
of depression, anxiety and stress symptoms. It has three, 7-item subscales: 
Depression, Anxiety and Stress which also tap a more general dimension of 
psychological distress or negative affect (Henry & Crawford, 2005). Here the total 
score is used. Scores on the Likert-type items range 0 (‘did not apply to me at all’) 
to 3 (‘applied to me very much, or most of the time’) (total score range: 0-63, 
timeframe: previous week). Previous research supports the validity and reliability of 
the DASS-21 in diverse, clinical and nonclinical samples (Antony, Bieling, Cox, Enns, 
& Swinson, 1998, Osman et al., 2012). Total score correlated more highly with a 
measure of mixed anxiety and depression than either of the DASS-21 subscales of 
anxiety and depression alone while the relation of the total score with other 
measures of depression, anxiety and stress varied between r=.50 - .80. Research is 
needed to establish the psychometric properties of the Dutch version. Cronbach’s 
т of the total PTQ in this study is .93.
2.3.4. Obsessive Compulsive Drinking Scale (OCDS; Anton, Moak, & Latham, 
1996; Dutch translation: Schippers et al., 1997). The 14-item questionnaire is 
designed to measure alcohol-associated thoughts (‘obsessions’) and compulsions 
to drink. Scores on the Likert-type items range 0-4 (total score range: 0-56, 
timeframe: previous week). The total score is used here. Previous research supports 
the validity and reliability of the OCDS in diverse, clinical and nonclinical samples 
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(e.g. Connor, Jack, Feeney, & Young, 2008). Preliminary psychometric evaluation of 
the Dutch version showed this version was as valid as the original (Schippers et al., 
1997) with a Cronbach’s т of .85 (.91 in this study), while the relation with analogue 
craving measures was r=.71.
2.3.5. Perseverative Thinking Questionnaire (PTQ; Ehring et al., 2011; Dutch 
translation: Ehring, Raes, Weidacker, & Emmelkamp, 2012). The 15-item 
questionnaire is designed to measure repetitive negative thinking (RNT), such as 
rumination, independent of content. There are three subscales: “core characteris-
tics of RNT” (repetitiveness, intrusiveness and difficulties with disengagement), 
“perceived unproductiveness of RNT”, and “RNT capturing mental capacity”. Here 
the total score is used. Scores on the Likert-type items range 0 (‘never’) – 4 (‘almost 
always’) (total score range: 0-60, timeframe: now). Psychometric evaluation of the 
German and English PTQ in both clinical and nonclinical samples (Ehring et al., 
2011) as well as the Dutch version in a nonclinical sample (Ehring et al., 2012) 
suggest its usefulness as a transdiagnostic measure. The PTQ total score and 
subscale scores were signiﬁcantly and substantially associated with anxiety, 
depression, and general psychopathology and with established measures of 
repetitive negative thinking. Cronbach’s т of the total PTQ in this study is .95.
2.3.6. Self-Ordered Pointing Task (SOPT; Petrides & Milner, 1982). This task 
intends to measure WMC (Ross, Hanouskova, Giarla, Calhoun, & Tucker, 2007). 
Here, a computer-based version was used in which participants were instructed to 
select all concrete pictures (e.g. doll, ball, ear) from a matrix of pictures in each trial, 
one-by-one (Nitz, 2009). The matrix consisted of 2×4, 2×5 or 3×4 pictures. 
However, each time a participant clicked on a picture to select it, the order of all 
pictures within the matrix changed randomly. The participant had to select all 
pictures within the matrix which were not selected previously, while previously 
selected pictures were still visible albeit in chancing locations within the matrix. 
Clicking on the same image on two different screens during a single trial was 
considered an error. Progressive larger matrices were provided subsequently, in 
two blocks, amounting to 60 trials in total (8-10-12-8-10-12 pictures). The 
percentage of correct trials was computed as the outcome score. Higher scores 
are assumed to reﬂect good WMC. 
 The reliability and validity of this computerized version has not yet been 
established. A paper-and pencil version with abstract stimuli had good test–retest 
reliability for young adults across a 43-day interval (ricc .82) and was signiﬁcantly 
correlated with other measures of working memory and did not correlate with 
other executive functions such as inhibition and set shifting (Ross et al., 2007). 
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2.4. Procedure
Eligible patients were recruited during detoxiﬁcation in an in-patient treatment 
facility. After written informed consent an assessment was conducted in the week 
following detoxiﬁcation. Participants were assessed on site. Sample characteristics 
were collected and questionnaires were provided in the order described in the 
instruments section using Perseus SurveySolutions 6 software (2003). The SOPT 
was presented using Inquisit 3.0 software (2010).
2.5. Data analysis
Two structural path models were performed to test the mediation and moderation 
hypotheses. The ﬁt of each model to the observed data was evaluated with three 
global ﬁt indices: Comparative Fit Index (CFI) and Tucker-Lewis Index (TLI) values 
above .90 indicate adequate ﬁt (Hu & Bentler, 1999), and Root Mean Square Error of 
Approximation (RMSEA) values of less than .08 indicate adequate ﬁt (Browne & 
Cudeck, 1993). All analyses were conducted with the lavaan package (Rosseel, 
2012) in the R statistical program (R Development Core Team, 2008). Unstandardized 
path coefficients (b), bootstrapped standard errors (se; 1000 draws) and 95% 
bias-corrected conﬁdence intervals (CI) are reported for all direct and indirect 
effects (MacKinnon, Lockwood, & Williams, 2004). 
 Exploratory, additional models were tested that included (a) the three types of 
medication also as predictors of craving and negative affect, and (b) participant age 
and gender as predictors of alcohol use.
3. Results
Bivariate correlations between all study measures (see Table 1) were all positive and 
statistically signiﬁcant albeit mostly weak or moderate, with patients reporting a 
higher, pre-admission severity of alcohol use also reporting more craving, desire 
thinking, negative affect and rumination.
3.1. Basic model
The ﬁrst structural path model tested three mediation hypotheses related to alcohol 
use at baseline: craving as a mediator of the link between desire thinking and 
alcohol use, craving as a mediator of the link between rumination and alcohol use, 
and negative affect as a mediator of the link between rumination and alcohol use 
(see Figure 1). This model did not ﬁt the observed data (ї2 (8) = 26.13, p = .001, CFI 
= .87, TLI = .71, RMSEA = .18). Modiﬁcation indices suggested two paths should be 
added to the model: both desire thinking and craving as a predictor of negative 
affect (see Figure 3). Adding these regression paths resulted in a model that provided 
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a good ﬁt to the observed data, ї2 (6) = 7.60, p = .27; CFI = .99; TLI = .97; RMSEA = 
.06. This model explained 33% of the variance in alcohol use, 61% of the variance in 
negative affect and 54% of the variance in craving. Regression coefficients revealed 
that use of sedative (but not anti-craving and abstinence-enforcing) medication, 
rumination and craving were signiﬁcantly associated with severity of alcohol use, 
with patients reporting the use of sedative medication (b = 5.47, se = 2.06, 95% CI 
= 1.95-9.87), those reporting higher levels of rumination (b = .13, se = .07, 95% CI = 
.01-.26), and those reporting higher levels of craving (b = .16, se = .08, 95% CI = 
.01-.31) reporting higher levels of alcohol use. Rumination signiﬁcantly predicted 
negative affect, with patients reporting higher levels of rumination also reporting 
higher levels of negative affect (b = .42, se = .09, 95% CI = .25-.59). Rumination and 
desire thinking also signiﬁcantly predicted craving, with patients reporting higher 
levels of rumination and desire thinking also reporting higher levels of craving (b = 
.22, se = .08, 95% CI = .06-.38; b = .96, se = .16, 95% CI =.65-1.29 respectively). Two 
of the three indirect effects tested in this model emerged as statistically signiﬁcant. 
Craving was found to mediate the link between desire thinking and severity of 
alcohol use (b = .15, se = .08, 95% CI = .01-.33) and mediated the link between 
rumination and severity of alcohol use (b = .04, se = .02, 95% CI = .01-.09). Negative 
affect did not mediate the association between rumination and severity of alcohol 
use (b = .01, se = .03, 95% CI = -.06-.08). These results indicate that craving (partially) 
explains the associations between desire thinking and severity of alcohol use and 
between rumination and severity of alcohol use, but negative affect does not 
explain the association between rumination and severity of alcohol use.
 Two additional models were performed to examine the robustness of the results. 
The ﬁrst model included the three types of medication as additional predictors of 
Table 1  Means, Standard Deviations, and Correlations between Study Variables.
Variables M SD (1) (2) (3) (4) (5)
(1) AUDIT total 28.88 6.60 - - - - -
(2) OCDS total 18.89 12.87 .40** - - - -
(3) DTQ total 17.89 7.68 .29* .71** - - -
(4) DASS-21 19.70 13.05 .41** .64** .62** - -
(5) PTQ 35.21 13.95 .45** .55** .55** .70** -
(6) SOPTa 80.77 9.73 .13 -.09 -.11 -.09 .06
Note. AUDIT = Alcohol Use Disorders Identiﬁcation Test, OCDS = Obsessive Compulsive Drinking Scale, 
DTQ = Desire Thinking Questionnaire, DASS-21 = Depression Anxiety Stress Scales-21 item format, PTQ = 
Perseverative Thinking Questionnaire, SOPT = Self-Ordered Pointing Task.
* p < .05, ** p < .01
a n = 69
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craving and negative affect. In this model none of the three types of medication 
predicted either craving or negative affect, and an identical pattern of statistically 
signiﬁcant results emerged. In the second model participant age and gender were 
included as additional predictors of alcohol use. In this model neither gender nor 
age emerged as statistically signiﬁcant predictors of alcohol use, but rumination no 
longer signiﬁcantly predicted alcohol use (b = .129, se = .068 95% CI = -.01-.26) 
when these demographic variables were included in the mode. Furthermore, 
craving no longer mediated the relationship between desire thinking and alcohol 
use (b = .116, se = .069, 95% CI = -.02-.26).
3.2. Extended model 
The second structural path model (see Figure 2) tested whether WMC moderated 
the associations between desire thinking and alcohol use and between rumination 
and alcohol use. WMC was not uniquely related to severity of alcohol use (b = .18, 
se = .13, 95% CI = -.10-.39). Furthermore, the interactions between desire thinking 
and WMC and between rumination and WMC both emerged as not statistically 
signiﬁcant (b = -.02, se = .01, 95% CI = -.05-.02; b = -.01, se = .01, 95% CI = -.02-.02, 
respectively). These results indicate that the associations reported in the ﬁrst path 
model do not depend on differences in WMC. 
Fig. 3  Estimated basic model of associations between study measures. Blue paths were 
added to increase ﬁt. Grey paths were hypothesized but turned out to be non- 
signiﬁcant. Covariates (age, gender and medication) are omitted from the ﬁgure for 
readability purposes and because they didn’t change the primary outcomes. 
However, as mentioned in the text, the use of sedatives predicted alcohol use.
 Rumination
 Desire thinking
 Craving
Severity of
recent alcohol use
 Negative
affect
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4.  Discussion
The ﬁrst hypothesis was conﬁrmed. Desire thinking and the severity of pre-admission 
alcohol use were signiﬁcantly associated. This association was mediated by craving. 
The second hypothesis was partly conﬁrmed. Rumination and the severity of 
pre-admission alcohol use were signiﬁcantly associated but this was mediated by 
craving and not by negative affect. The results suggest that the association between 
desire thinking and craving is substantially stronger than between rumination and 
craving7. That suggests that targeting perseverative thinking styles in addiction 
treatment, particularly desire thinking, may prevent or reduce craving and, by 
extension, alcohol use. This may be a particularly important strategy when patients 
have initiated abstinence and are still vulnerable to relapse. Hofmann and Vohs 
(2016) summarize key strategies to regulate desires such as attention- or mindful-
ness-based interventions as well as the use of concurrent imagery or working 
memory load to disrupt and ultimately reduce desire thinking (see also Caselli & 
Spada, 2015; May, Kavanagh & Andrade, 2015). Interestingly, research shows that 
mindfulness training beneﬁts both patients with depression as well as substance 
use disorders (Brewer, Bowen, Smith, Marlatt, & Potenza, 2010), suggesting that this 
approach may target common processes such as suggested by the model. The 
stronger association between desire thinking and craving than between rumination 
and craving also suggest that while both desire thinking and rumination are 
perseverative thinking styles, they seem to exert different effects. However, another 
interpretation could be that desire thinking and craving may reﬂect a similar process. 
That would explain their strong association and also the fact that the correlations 
of the DTQ and the OCDS with most other measures are almost identical. 
 The basic model required two additional paths in order to ﬁt the observed data. 
The ﬁrst path added was desire thinking as a predictor of negative affect. This is in 
accordance with a hypothesis derived from the elaborated intrusion theory of 
desire that “desire imagery is brieﬂy pleasurable but, if the desire remains unfulﬁlled, 
ultimately aversive” (May, Kavanagh, & Andrade, 2015, p. 30). So prolonged desire 
thinking would be associated with negative affect, especially in an inpatient setting 
where substance use is prohibited. By extension, the second path added to the 
basic model was craving as a predictor of negative affect. So desire thinking may 
drive negative affect both directly and indirectly (by augmenting craving). The fact 
that the use of sedative medication was also highly associated with recent severity 
of alcohol use was no surprise. The more severe the alcohol use was, the higher 
the need would be for the use of sedatives, even directly post-detoxiﬁcation. On 
7 Unstandardized coefficients from a regression model cannot be compared directly due to the 
differences in standard error. However, the standardized beta weights, which were not reported, 
enable a direct comparisons of predictors. These were .58 for desire thinking and .24 for rumination.
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the other hand it should be noted that the standard errors for the medication 
measures were also largely due to the fact that these are dichotomous measures 
with only a few individuals using each type of medication.
 The third hypothesis was not conﬁrmed. The fact that (an index of) WMC was 
not associated with severity of alcohol use, even after controlling for moderation by 
either desire thinking or rumination was unexpected. However, recent research has 
shown other negative results regarding the relationship between WMC and alcohol 
use (e.g. Duijvenbode, Didden, Korzilius, & Engels, 2017; Wardell, Quilty, & 
Hendershot, 2016). This suggests an as yet poorly understood relationship between 
executive functioning and substance use which requires further study.
 A strength of the study is that this is the ﬁrst attempt to model the interplay 
between two cognitive processing styles, rumination and desire thinking, their 
proximal outcomes, craving and negative affect, and the associations with the 
severity of recent alcohol use in detoxiﬁed inpatients. It suggests desire thinking 
may be an important target for intervention. However, there are also several 
limitations, apart from the already mentioned issue that the distinction between 
desire thinking and craving may not be justiﬁed. The fact that participants were 
assessed when they were detoxiﬁed while abstinence was enforced limits the gen-
eralizability for outpatients. Although speculative, it is possible that the level of 
craving and negative affect in outpatients depend less on these cognitive processing 
styles when patients are frequently consuming alcohol. As stated in the introduction, 
alcohol use may also cause increases in craving and negative affect. In addition, the 
inclusion of patients with sedative, anti-craving or abstinence enforcing medication 
may have biased the ﬁndings. However, it was the inclusion of age and gender8 as 
covariates that diminished the mediation effect of craving on the relationship 
between desire thinking and alcohol use. On another note, the observational 
design prohibits causality inferences. The instruments used also measure 
multifaceted constructs as reﬂected by their factor structure. This reduces the 
models’ conceptual validity. Given the relative complexity of the model, the 
bootstrapping procedure used here cannot adequately compensate for the low 
sample size. Therefore the ﬁndings should be viewed as preliminary while the 
model should be replicated in larger samples of both in- and outpatients with AUD 
as well as other substance use disorders and without confounding medication use. 
8 Women drank more, although this was non-signiﬁcant.
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Abstract
Background and objectives: Experimental research suggests that working memory 
(WM) taxation reduces craving momentarily. Using a modiﬁed Eye Movement 
 Desensitization and Reprocessing (EMDR) procedure, prolonged reductions in 
craving and relapse rates in alcohol dependence have been demonstrated. Modiﬁed 
EMDR-procedures may also hold promise in smoking cessation attempts. A proof-
of-concept study was conducted to narrow the gap between WM-taxation experiments 
and clinical EMDR studies. To this end the clinical EMDR-procedure was modiﬁed 
for use in a laboratory experiment.
Methods: Daily smokers (n=47), abstaining overnight, were allocated (by minimization 
randomization) to one of two groups using a parallel design. In both cases a modiﬁed 
EMDR-procedure was used. In the experimental group (n=24) eye movements (EM) 
were induced while control group participants (n=23) ﬁxed their gaze (not taxing 
WM). During six minute trials, craving-inducing memories were recalled. Craving, 
vividness of target memories, and smoking behavior were assessed at several variable- 
 speciﬁc time-points between baseline (one week pre-intervention) and one week 
follow-up. 
Results: The experimental group showed signiﬁcant immediate reductions of craving 
and vividness of targeted memories. However, these effects were lost during a 
one-week follow-up period. 
Conclusions: A limited dose of WM-taxation, in the form of EM in a modiﬁed EMDR-
procedure, resulted in transient effects on memory vividness and nicotine craving. 
EM provide a valuable way of coping with the acute effects of craving during 
smoking cessation attempts. Other aspects of the EMDR-procedure may provide 
additional effects. Component and dose-response studies are needed to establish 
the potential of EMDR-therapy in smoking cessation.
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1. Introduction
Craving predicts smoking behavior and is therefore targeted in smoking cessation 
interventions (Piasecki, 2006). Elaborated Intrusion (EI) Theory9 deﬁnes cravings as 
“affectively laden cognitive events, where an object or activity and associated 
pleasure or relief are in focal attention” (May, Kavanagh, & Andrade, 2015, p.29). It 
involves intrusive thoughts and visuospatial elaboration or imagery. Visuospatial 
tasks disrupt this elaboration, reducing craving intensity. This is in accordance with 
WM theory (Andrade, Kavanagh, & Baddeley, 1997) which posits that recalling a 
memory requires limited-capacity WM resources. If another resource demanding 
task is executed concurrently, fewer resources are available to keep the memory 
active in WM, reducing its vividness and emotionality (Van den Hout, Engelhard, 
Beetsma et al., 2011). Indeed, lab-studies suggest that visuospatial load reduces 
cigarette (May, Andrade, Panabokke, & Kavanagh, 2010) and food cravings (e.g. 
(Kemps & Tiggeman, 2013) using tasks such as dynamic visual noise (May et al., 
2010), playing Tetris® (Skorka-Brown, Andrade, & May, 2014), spatial tapping, or 
visual tracking of a moving stimulus (McClelland, Kemps, & Tiggemann, 2006). 
 Although promising, it is unclear whether this approach is viable in clinical 
samples experiencing frequent and intense cravings. It requires signaling craving 
when still manageable and implementing the concurrent task repeatedly, as long as 
necessary. Thus this reactive approach relies strongly on self-monitoring and 
self-control, often compromised in addiction (Hofmann, Gschwendner, Friese, 
Wiers, & Schmitt, 2008). Therefore, a similar but pro-active approach aimed at 
prolonged craving reduction may provide a complementary or alternative way to 
aid smoking cessation. To this end, this study aimed to demonstrate the potential 
of EMDR-therapy in smoking cessation.
 EMDR-therapy (Shapiro, 2001) is an established treatment for posttraumatic 
stress disorder (PTSD) (Bisson et al., 2007). EM (induced during EMDR) tax WM, as 
demonstrated by increased reaction times in a dual-attention paradigm (Van den 
Hout, Engelhard, Beetsma et al., 2011). In accordance with WM theory, EM compete 
for WM resources when emotive memories are recalled, reducing their vividness 
and emotionality (Engelhard, Van Uijen, & Van den Hout, 2010; Van den Hout, 
Engelhard, Beetsma et al., 2011; Van den Hout, Engelhard, Rijkeboer et al., 2011). 
 The EMDR-procedure entails the identiﬁcation of speciﬁc memory representations 
thought to drive symptoms (Solomon & Shapiro, 2008). ‘Memory representations’ 
(hence referred to as ‘memories’) refer to autobiographical memories or imagined 
scenarios, so-called ‘ﬂash-forwards’ (Engelhard et al., 2011). They can be negatively 
9 In the introduction it was already noted that EI Theory (May et al., 2015) and the Dynamical Model of 
Desire (Hofmann & Van Dillen, 2012) highly overlap. Here, reference was made to EI Theory instead 
since this study was conceived before the article on the Dynamical Model of Desire was published.
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or positively valenced and both show reductions in emotionality after WM-taxation 
(Engelhard, Van Uijen, & Van den Hout, 2010). 
 Memories are ‘activated’ in WM when recalled. The patient is instructed to 
focus on its emotionally valenced sensory, meaning, and response aspects (Lang, 
1979) while adopting a mindful perspective to ‘whatever comes up’ after which a 
set of EM is induced by following the therapists horizontal hand movements (one 
left-right movement per second). After every set the patient reports spontaneous 
associations, forming the focus of attention during a new set of EM. Over time the 
memory is ‘desensitized’ (rated less vivid and emotional) while a more adaptive 
self-perspective tends to arise (Hensley, 2012). Long-term effects of EMDR-therapy 
may depend on reconsolidation (Schiller & Phelps, 2011): once a memory is 
recalled, it becomes unstable, allowing for the incorporation of new information 
and restoring this ‘updated’ memory.
 Clinical research suggests long-term effects of EMDR-therapy on PTSD-symptoms 
(Högberg et al., 2007), craving and alcohol use (Hase, Schallmayer, & Sack, 2008). 
Regarding the latter, Hase and colleagues (2008) targeted memories of intense 
craving and relapse. Following detoxiﬁcation, inpatient alcohol-dependent patients 
received treatment as usual (TAU) plus two one-hour EMDR sessions or TAU only. 
EMDR processing commenced until targeted memories no longer elicited craving. 
The experimental group reported decreased craving after one month, as well as a 
lower relapse rate at one- and six-month follow-up. Therefore, EMDR-therapy might 
‘inoculate’ against craving and reduce relapse rates in smoking cessation. However, 
the study relied solely on participant-report and the sample size was relatively small 
while study drop-out was very high. This raises questions about the actual efficacy 
of this approach. 
1.1.  This study
The current study aimed to bridge the gap between WM-taxation experiments 
(e.g. May et al., 2010) and the clinical EMDR study of Hase and colleagues (2008). 
However, to establish proof-of-concept in smoking cessation and enhancing 
methodological rigor, Hase’s (2010) clinical EMDR-protocol required modiﬁcation 
for use in a lab-experiment. Deviations from clinical practice (Shapiro, 2001) were: 
a) only three speciﬁc memories were targeted (instead of targeting all relevant 
memories); b) EM were induced for a ﬁxed, limited amount of time (instead of 
inducing EM until full desensitization); as a result: c) participants did not go ‘back to 
target’ after a few sets of EM (since trials only lasted 6 minutes), and d) since the 
EMDR-procedure did not commence beyond the desensitization phase, no so-called 
‘positive cognitions’ were identiﬁed and ‘installed’.
 An important deviation from EM lab-studies is that in EMDR, the participant 
reports associations that come up between sets of EM. The participant subsequently 
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focusses on that while a new set of EM is induced. Solomon and Shapiro (2008, 
p.318) suggest that “the primary agent of change is not thought to be … extended 
focused attention to the event … Instead the change is viewed as a by-product of 
the processing, which is caused by the internal association process”. A possible 
drawback of using associations in lab-studies is that the memory is only targeted in 
the ﬁrst set of EM while during the remaining sets associations are targeted. 
 Extending the work of May and colleagues (2010), one-week follow-up assessments 
were planned to determine prolonged effects in real-life circumstances. ‘Prolonged’ 
is deﬁned here as an effect demonstrated within one week post-intervention 
(compared to baseline). Although abstinence-induced nicotine craving is associated 
with relapse risk while research on cue-induced craving has not yielded unequivocal 
clinical meaningful results (Perkins, 2009), both were measured since the combination 
of abstinence and cue-induction has an additive impact on craving in smokers 
(Drobes & Tiffany, 1997). In addition to participant-report, a behavioral measure of 
smoking behavior was included.
 We hypothesized that inducing EM while recalling craving-inducing memories 
(during a modiﬁed EMDR-procedure) would reduce: 1) abstinence–induced craving 
(immediate), 2) craving induced by memories (immediate and prolonged), 3) sensory 
aspects of craving (prolonged), 4) vividness of targeted memories (immediate and 
prolonged), and 5) smoking behavior (immediate and prolonged). 
2.  Method
2.1. Design
Participants were allocated by the second author, using a partial minimization 
procedure (Tavis, 2010), methodologically equivalent to randomisation (CONSORT). 
This was done to balance baseline ratings of sensory aspects of craving between 
groups given their central place in EI Theory. Participants were either allocated 
(ratio 1:1) to an experimental condition in which they underwent an EMDR-procedure 
(EM+; see 2.4.2.) or a highly equivalent control condition (the EMDR-procedure 
without EM: EM-). Participants were blinded to group allocation.
2.2. Participants
Participants were recruited from the Dutch Radboud University and employees 
from an addiction-care center. No sample size calculation was made since a reliable 
effect size estimate lacked. The study aimed at 75 participants but recruitment was 
terminated prematurely after ongoing slow enrollment. It was carried out at the 
Faculty of Social Sciences of Radboud University. The Ethics Committee Behavioral 
Research of the Social Sciences faculty of Radboud University granted approval. 
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Eligibility criteria were daily smoking and age ≥ 18 years. Additionally, to be able to 
identify relevant, vivid, and ‘charged’ episodic memories of relapse and intense 
craving, and images of current trigger situations (following Hase’s (2010) modiﬁed 
EMDR-protocol) participants had to have a history of cessation attempts and 
experience ambivalence about current smoking behaviour. The latter correlates 
negatively with brain regions implicated in smoking cue-reactivity (Wilson, Creswell, 
Sayette, & Fiez, 2013). This ambivalence was gauged by asking: “do you consider 
reducing or quitting smoking sometime in the future?”). No exclusion criteria were 
applied. Participants received 25 euro upon study completion.
 The sample consisted of 47 participants (30 female), aged 19-59 years. Both 
groups differed regarding distribution of genders (table 1). However, the inﬂuence 
of gender seems negligible since correlations of gender with dependent and 
independent variables were non-signiﬁcant (rpb ≤ .248, p ≥ .092, two-tailed). 
Baseline measurements of dependent variables did not differ between genders 
(t ≤ 1.527, p ≥ .134, two-tailed). 
2.3. Measures
Fig. 1 gives an overview of the measures and experimental procedure. Online 
baseline assessment used Inquisit 3 Web software (Millisecond Software, 2010). 
Other assessments were paper-and-pencil or observational. Additionally, some 
reaction-time measures were taken, but are not part of this paper. Harms were not 
expected (on the basis of other studies mentioned) and therefore, not assessed.
2.3.1. Baseline measures
A smoker-modiﬁed version (SCE) of the Alcohol Craving Experience questionnaire 
(ACE; Statham et al., 2011). The ACE measures sensory aspects of craving and 
associated intrusive cognitions. The 22 ACE-items have a 10 cm VAS format with 
anchor points not at all and extremely/constantly (timeframe: previous week). The 
ACE is split in an ACE-S (strength) and ACE-F (frequency) form, with three underlying 
factors: Imagery (2x5 items, range 0-50), Intensity (2x4 items, range 0-40), and 
Intrusion (2x2 items, range 0-20). 
 Concurrent validity with measures of craving, severity of alcohol use, and 
distress was demonstrated. The ACE discriminated between clinical and non-clinical 
populations and between those at higher and lower alcohol dependence risk. Internal 
consistencies of subscales were satisfactory, while test-retest reliability needs 
examination. It was translated into Dutch, modiﬁed for use in smokers. The resulting 
SCE is not validated.10
10 May and colleagues (2014) transformed the ACE into the generic Craving Experience Questionnaire (CEQ) 
retaining the factor structure. It was validated in smokers but differs somewhat from the ACE and thus 
the SCE.
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The Fagerström Test of Nicotine Dependence (FTND; Heatherton, Kozlowski, 
Frecker, & Fagerström, 1991; Dutch version: Vink, Willemsen, Beem, & Boomsma, 2005), 
a six-item questionnaire assessing smoking habit and dependence (range: 0-10; 
timeframe: previous week). The items load on a single factor. It has questionable 
psychometric properties (Korte, Capron, Zvolensky, & Schmidt, 2013) but was 
incorporated given its widespread use. The internal consistency of the Dutch 
version was questionable while test–retest correlations were high (Vink et al., 2005). 
Changes in FTND scores are used as outcome measure for smoking behavior.
 A baseline diary was kept seven consecutive days pre-intervention. Daily ratings 
of a subset of SCE (SCEsub) and FTND (FTNDsub) items were used. The SCEsub 
contained six items of the SCE reﬂecting items of the ACE-S and ACE-F with the 
highest factor loadings (Statham et al., 2011) (items 3, 8, 13, 21, 26, and 29) (total 
range: 0-60). The FTNDsub contained two FTND items predictive of successful 
cessation: time until ﬁrst cigarette (Kabat & Wynder, 1987) and daily number of 
cigarettes (Hall, Herning, Reese, Benowitz, & Jacob, 1984). Regarding the latter, the 
forced choice format was replaced by analogue rating to enhance detection of 
subtle changes in smoking behavior. 
Fig. 1  Outline of measures used and experimental procedure.
Baseline
Follow-up
Intervention
Baseline assessment:
sm-ACE + FTND
Baseline diary (7 days):
subset (sm-ACE + FTND items)
Overnight abstinence check:
participant-report + CO breath
Pre-intervention assessment:
demogr. + smoking hist. + sm-
RCQ-D + PANAS + QSU-brief
Pre-post trial assessment:
vividness + craving associated with
targeted memory representations
Post-intervention assessment:
QSU-brief + PANAS
Post-intervention behavioral
assessment:
covert observation of primed cue
exposure
Follow-up diary 7 days:
subset (sm-ACE + FTND items)
Allocation by minimization based
on total sm-ACE
Follow-up assessment:
sm-ACE + FTND and vividness +
craving associated with targeted
memory representations
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2.3.2. Intervention measures
Breath carbonmonoxide level provides a non-invasive estimate of blood carboxy-
haemoglobin (%COHb). The hand-held piCO+ Smokerlyzer (Bedfont Scientiﬁc, UK, 
http://www.bedfont.com) was used. A cut-off point of 12ppm was used to distinguish 
recent smokers from those who refrained from smoking overnight (> 8 hours)11 
(Sandberg, Sköld, Grunewald, Eklund, & Wheelock, 2011), to check compliance to 
an instruction to abstain from smoking overnight. Failure to comply might inﬂuence 
the level of pre-intervention craving and accessibility of state- dependent (craving- 
related) memories, resulting in bottom-effects regarding craving reduction. Cross- 
referencing, participants ﬁrst reported when they smoked their last cigarette.
 The Readiness to Change Questionnaire (RCQ; Rollnick, Heather, Gold, & Hall, 
1992; Dutch version ((RCQ-D): Defuentes-Merillas, De Jong, & Schippers, 2002) 
assesses the stage of change according to the Stages of Change Model (Prochaska 
& DiClemente, 1983)12. The RCQ has 12 items with ﬁve-point scales with subscales: 
pre-contemplation, contemplation, and action (range: 5-20) (Rollnick et al., 1992). 
It has satisfactory internal consistency and test-retest reliability and predicts 
changes in drinking behavior (Heather, Rollnick, & Bell, 1993). The psychometric 
quality of the RCQ-D equals the RCQ (Defuentes-Merillas, et al., 2002). The RCQ-D 
was modiﬁed for, non-validated, use with smokers (sm-RCQ-D) and included to rule 
out pre-intervention group differences in motivation to change smoking behavior.
 The Positive and Negative Affect Scale (PANAS; Watson, Clark, & Tellegen, 1988; 
Dutch version: Boon & Peeters, 1999) is a 20-item questionnaire. Participants rate 
their feelings on mood state scales ranging from one (not at all or very slightly) to 
ﬁve (extremely). It captures positive and negative affect (subscale range: 10-50). 
The PANAS is internally consistent and has excellent convergent and discriminant 
correlations with other mood measures (Watson et al., 1988). Used here with timeframe 
‘today’ or ‘right now’, it detects mood ﬂuctuations. The Dutch, non-validated version 
was included to rule out pre-intervention differences and detect mood changes 
that could mediate changes in craving (Cheetham, Allen, Yücel, & Lubman. 2010). 
 The Brief Questionnaire of Smoking Urges (QSU-brief; Cox, Tiffany, & Christen, 
2001; Dutch version: Littel, Franken, & Muris, 2011) has 10 items with a seven-point 
Likert-scale format (range: 10-70; timeframe: ‘right now’). The Dutch version 
displayed good internal consistency and convergent validity. Two factors were 
11 This procedure was found to have a speciﬁcity of 94% and a sensitivity of 90% (Sandberg et al., 2011). 
The sensor sensitivity is 1ppm, with an accuracy of 2ppm (Bedfont Scientiﬁc, UK, http://www.bedfont.com).
12 It has been argued that the Stages of Change Model should be discarded for several reasons, such as 
that it suggests erroneously that individuals make conscious decisions and stable plans (West, 2005). 
However, behavioral intentions have been found to be quite unstable (Hughes, Keeley, Fagerstrom, 
& Callas, 2005). Nevertheless, it was incorporated in this study to get a momentary insight in the 
motivations of the average participant at the start of the experimental phase and to ensure that this was 
evenly distributed between the conditions.
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identiﬁed: ‘relief from nicotine withdrawal or negative affect with an urgent and 
overwhelming desire to smoke’ (‘relief craving’) and ‘desire and intention to smoke’ 
(‘reward craving’) neither associated with positive nor negative affect. The QSU-brief 
was included alongside the SCE since the former is focused on motivation and 
affect, while the SCE measures sensory aspects of craving. 
 Craving induced by memories was rated using 11-pt. Likert-type scales (range 
0 (no urge) - 10 (maximum urge)). Vividness of memories was rated using 100 mm 
VAS (range 0 (not vivid at all) - 100 (extremely vivid)). 
2.3.3. Follow-up measures
Follow-up measures were the same as the baseline measures (see 2.3.1.), applied in 
reverse order. A follow-up diary was kept for 7 consecutive days following the day 
of the intervention. It was similar to the baseline diary but ended with the SCE, 
FTND, and assessments of craving induced by and vividness of memories targeted 
during the intervention (see 2.3.2.).
2.4. Procedure
Participants were enrolled using an online portal checking eligibility. They gave 
written consent to postponed information to blind them for study design and group 
allocation (Boter, Van Delden, De Haan, & Rinkel, 2003). Concepts like ‘EMDR’ or 
‘working memory’ were not mentioned. Participants were neither encouraged nor 
discouraged to stop smoking during the study to get a naturalistic picture. 
2.4.1.  Allocation and pre-intervention assessments. 
After enrolment the SCE and FTND were administered. Participants were allocated 
on the basis of their total SCE score (see 2.1). One week pre-intervention, participants 
kept the baseline diary. They were instructed to abstain from smoking overnight, 
prior to the appointment. At arrival, participants reported time since their last 
cigarette. Subsequently, breath carbonmonoxide level was determined. Additionally 
questions regarding demographics and smoking history, and the QSU-brief, PANAS, 
and sm-RCQ-D were administered.
2.4.2. Intervention and pre-post trial assessments. 
Hase’s (2010) modiﬁed EMDR-protocol, follows the outline of the standard 
EMDR-protocol (Shapiro, 2001). Three memories were identiﬁed which, when 
recalled, induced craving in the participants: a) relapsing after a period of cessation, 
b) a moment of intense craving and, c) a trigger situation (e.g. attending a party). 
Memories were ordered from high to low craving ratings and targeted subsequently 
using 12 sets of 30 s per trial, standardizing intervention-time. In the EM+ group, 
sets of horizontal EM were induced by the experimenters hand movements. 
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Participants in the EM- group ﬁxed their gaze during each ‘set’ on a dot on a 22-inch 
computer screen, 45 cm in front of them. Although untested, it was considered a 
non WM-taxing task equivalent to ‘static visual noise’, often used as a control for 
dynamic visual noise in WM-taxation studies (e.g. May et al., 2010). 
 After each set, the experimenter asked ‘what comes up?’ (during which EM 
induction stopped approximately 5 s in the EM+ group). After the participant 
responded, the experimenter said: ‘go with that’, (resuming EM in the EM+ group). 
Before and after each trial, participants brought to mind the memory to assess 
vividness and craving. 
2.4.3. Post-intervention assessments. 
The QSU-brief and PANAS were re-administered after the last trial. Subsequently, 
participants were told to wait ﬁve minutes in an adjoining bar-lab, used for 
ecologically valid alcohol studies, so that the experimenter could set up the last 
part of the assessment. The room was set-up with priming cues: a lighter and 
ashtray with cigarette butts. Participants were told that at this stage they were 
allowed to smoke if desired. Smoking behavior was recorded with hidden cameras. 
Subsequently, participants kept the follow-up diary. 
2.5. Data analysis 
There was some missing data from the diaries (26 daily ratings regarding SCE, 
smoking latency and number of cigarettes). In addition, post-intervention PANAS 
was overlooked twice as were a number of questions regarding educational level 
(n=1), awareness of camera observation (n=8) and of allocation (n=1). However, 
Little’s MCAR test was non-signiﬁcant suggesting this was completely random. 
Listwise deletion or data aggregation were used where appropriate. 
 Pearson’s chi-square (exact test) and independent samples t-tests were used to 
test for group differences regarding baseline measures. Kendall’s T correlations 
were calculated between CO level scores and baseline abstinence induced craving 
to check whether overnight abstinence instructions were violated and corresponded 
with reductions in pre-intervention craving. Barnard’s exact test was used with 
categorical data when only one of the factors (group allocation) was ﬁxed (Mehta 
& Senchaudhuri, 2003). Two-way mixed ANOVA was used for all other hypothesis 
testing, using Bonferroni correction when appropriate. If Mauchly’s test showed 
violation of the sphericity assumption, Greenhouse–Geisser corrections were 
used. All testing was two-tailed.
 Using a minimization randomization procedure has implications for the analysis 
(Scott, McPherson, Ramsay, & Campbell, 2002). However, since all outcome 
measures are expected to be inﬂuenced by craving-related sensory imagery to 
some degree, the SCE was not used as a covariate. 
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3. Results
3.1. Minimization and manipulation checks. 
Almost all measures (except gender, discussed in section 2.2) were evenly distributed 
between the groups at baseline (t ≤ -1.479, p ≥ .146) (table 1 and 2). Minimization 
was accomplished since total baseline SCE scores were evenly distributed (table 2).
 All but one of the participants claimed overnight smoking abstinence, prior to 
the intervention (p = .376). However, although the groups were equally distributed 
(EM+: M = 11.46, SD = 9.10; EM-: M = 10.96, SD = 6.87) regarding the level of CO 
(t(45) = -.213, p = .833), a substantial but equal (p = .402) part of both groups likely 
violated the instruction to abstain overnight. 36.2% had a CO level > 12 ppm (range 
13–41 ppm). However, since CO level scores were not correlated with baseline 
craving (Kendall’s T(47) = -.11, p = .28 (total QSU-brief score), є = -.16, p = .27 
(reward craving) and є = -.12, p = .24 (relief craving)), all participants were included 
for further analysis.
 The level of abstinence-induced craving (QSU-brief) was moderate and similar 
between groups (table 2). PANAS subscale scores showed no changes across 
groups, suggesting that outcomes were not mediated by changes in mood (F(1, 39) 
= .451, p = .506, np2 = .011). 
 After assessment of smoking behavior directly post-intervention, 35.9% of the 
responding participants (n=39) suspected being observed. This was equally 
distributed across groups (p = .512). Those aware claimed this had not inﬂuenced 
their smoking behavior. In accordance, both the EM+ (n=19; p = .507) and EM- 
group (n=20; p = .854) demonstrated no differences in smoking behavior with 
regard to manipulation awareness.
 Debriefed participants were asked: ‘To what group do you think you were 
allocated, to an experimental or control group?’. 47.8% of the participants (n=46) 
identiﬁed this correctly. This was distributed equally between groups (p = .999).
3.2. Hypotheses
3.2.1. Hypothesis 1: EM+ leads to immediate reductions in abstinence-
induced craving (measured pre- and post-intervention with the QSU-brief).
 A medium time x group interaction effect between on QSU-brief total scores 
was found (F(1, 45) = 6.779, p = .012, np2 = .131) (Fig. 2). Further analysis showed 
that the EM+ group demonstrated reductions in craving pre- to post-intervention 
(t(23)= 2.599, p = .016), whereas the EM- group did not  (t(22)= -.957, p = .350). 
As a result, the post-intervention scores of both groups also differed signiﬁcantly 
with lower scores in the EM+ group (t(45) = 2.678, p = .010).
 On subscale level, a medium time x group interaction effect was found for 
both reward (F(1, 45) = 5.219, p = .027, np2 = .104) and relief craving (F(1, 45) = 
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6.690, p = .013, np2 = .129). Both the scores on the subscales in the EM+ group 
were reduced ((reward: t(23) = 2.709, p = .014) and relief: t(23) = 2.184, p = .040)) 
over time, whereas those in the EM- group where not ((reward: t(22) = -.387, p = .704) 
and relief: t(22) = -1.430, p = .168)). Post-intervention scores of both groups also 
differed regarding both reward (t(45) = 2.321, p = .026) and relief craving (t(45) = 2.792, 
p = .016), reﬂecting lower scores in the EM+ group. Thus, the hypothesis was conﬁrmed.
3.2.2. Hypothesis 2: EM+ leads to immediate and prolonged reductions in 
craving induced by targeted memories (measured pre- and post-trial and at one 
week follow-up with Likert-type scales (aggregated data from three trials)).
 A medium time x group interaction effect was found (F(1.51, 67.9) = 3.996, 
p = .033, np2 = .082). However, inspection of the plot (Fig. 3) revealed a recovery 
effect from post to follow-up assessment in the EM+ group. A large main effect of 
time was found in the EM+ group (F(1.51, 34.78) =6.291, p = .008, np2 = .215). 
Contrasts for the EM+ group revealed a large reduction in ratings from pre- to 
post-trial (F(1, 23) = 28.073, p = .000, np2 = .550), but not of post-trial to follow-up 
ratings (F(1, 23) = 3.744, p = .065, np2 = .140) nor pre-trial to follow-up ratings 
(F(1, 23) = 1.298, p = .266, np2 = .053). Regarding the EM- group, a medium but 
non-signiﬁcant main effect of time was found (F(1.48, 32.47) = 2.326, p = .126, np2 
= .096). Further analysis showed that both groups differed post-trial (t(45) = 3.919, 
p = .000) while pre-trial t(45) = 1.840, p = .072) and follow-up scores were similar 
(t(45) = 1.460, p = .152). 
 In sum, this hypothesis was partially conﬁrmed. While immediate reductions 
were found post-trial in the EM+ group compared to the EM- group, prolonged 
effects could not be demonstrated. 
Fig. 2  Mean QSU-brief total scores, from pre- to post intervention. * p ≤ .05.
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Table 2  Means and standard deviations of outcome variables and minimization checks 
Baseline
EM+ (exp. grp; n=24) EM- (ctrl. grp; n= 23) Total (n=47)
M SD M SD M SD
SCE total 107.48 33.32 105.97 32.19 106.74 32.42
SCE Strength scale
Imagery score 20.70 10.55 22.49 10.62 21.57 10.51
Intensity score 28.52 6.18 26.43 5.86 27.49 6.05
Intrusion score 9.31 3.88 8.08 3.65 8.71 3.76
SCE Frequency scale
Imagery score 17.38 11.41 20.05 9.64 18.68 10.55
Intensity score 22.61 5.95 21.68 7.00 22.16 6.43
Intrusion score 8.97 4.09 7.24 3.88 8.12 4.04
FTND 4.46 2.64 3.35 2.06 3.91 2.41
Diary (SCEsub and FTNDsub)a
SCE items 26.79 9.39 26.78 12.03 26.78 10.70
Number of cigarettes 15.50 6.13 12.98 6.04 14.30 6.15
Smoking latencyb 1.29 0.96 1.14 0.77 1.22 0.87
PANAS
Positive Affect scale 34.25 7.01 31.24 5.11 32.84 6.31
Negative Affect scale 15.04 4.24 14.52 5.66 14.80 4.90
sm-RCQ-D
Precontemplation scale 14.08 2.30 13.30 2.27 13.70 2.29
Contemplation scale 14.92 3.32 14.74 3.19 14.83 3.23
Action scale 8.54 2.93 11.39 4.81 9.15 3.97
QSU-brief total 38.63 15.03 42.17 11.48 40.36 13.38
Reward craving subsc. 18.63 7.59 19.91 5.72 19.26 6.70
Relief craving subsc. 20.00 7.87 22.26 6.43 21.11 7.21
Craving induced by memories
Pre-trial 5.37 1.81 6.36 1.89 5.85 1.90
Post-trial - - - - - -
Follow-up - - - - - -
Vividness of memories
Pre-trial 65.99 16.95 70.67 14.57 68.28 15.84
Post-trial - - - - - -
Follow-up - - - - - -
Note. SCE = smoker-modiﬁed Alcohol Craving Experience questionnaire. FTND = Fagerström Test of 
Nicotine Dependence. a Aggregated data of 7 consecutive baseline and follow-up days. b Mean of all 
categories. PANAS = Positive And Negative Affect Scales. sm-RCQ-D = smoker-modiﬁed Readiness to 
Change Questionnaire. QSU-brief = Questionnaire of Smoking Urges-brief.
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Post-intervention / follow-up
Minimization check/ EM+ (exp. grp; n=24) EM- (ctrl. grp; n= 23) Total (n=47)
t-Test (two-tailed) M SD M SD M SD
t(45)=  -.158, p=.875
t(45)=  .579, p=.566 17.03 10.71 22.88 12.84 19.89 12.04
t(45)=  -1.189, p=.241 24.03   9.81 26.81 10.24 25.39 10.01
t(45)=  -1.125, p=.266 9.43 3.64 9.91 4.03 9.66 3.80
t(45)=  .866, p=.391 13.66 10.00 18.79 11.89 16.17 11.15
t(45)=  -.491, p=.626 19.38 8.76 20.29 7.67 19.82 81.70
t(45)=  -1.479, p=.146 8.26 37.61 9.11 7.78 8.67 3.73 
t(45)=  -1.604, p=.116 4.38 2.34 3.43 2.21 3.91 2.30
t(43, n=45)=  -.002, p=.999 23.31 13.95 27.77 13.01 25.49 13.54
t(45)=  -1.671, p=.102 13.12 5.33 12.82 5.79 12.98 5.49
t(44)=  -.603, p=.550 1.17 0.83 1.14 0.94 1.16 0.88
t(45)=  -1.762, p=.085 28.38 9.72 28.10 6.95 28.24 8.45
t(45)=  -.459, p=.648 16.17 5.12 15.10 5.79 15.67 5.41
t(45)= -1.169, p=.249 - - - - - -
t(45)=  -.187, p=.853     - - - - - -
t(36.07)= 1.062, p=.295 - - - - - -
t(45) = .907, p = .369 32.87 13.81 43.91 14.45 38.28 15.04
t(45) = 0.655, p = .516 15.50 7.24 20.30 6.94 17.85 7.43
t(45) = 1.076, p = .288 17.37 7.35 23.61 7.96 20.43 8.20
t(45) = 1.840, p = .072 - - - - - -
- 3.76 1.94 6.08 2.11 4.90 2.32
- 4.79 2.03 5.67 2.08 5.22 2.08
t(45) = 1.013, p = .316
- 57.22 22.28 72.36 18.18 64.63 21.56
- 62.83 20.11 63.19 20.12 63.01 19.90
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3.2.3. Hypothesis 3: EM+ leads to prolonged reductions in sensory aspects of 
craving (measured with the SCE (baseline- and follow-up) and SCEsub items (aggregated 
data from baseline diary compared to seven consecutive days of follow-up diary)). 
 Regarding the SCE no time x factor (Strength and Frequency forms of Imagery, 
Intensity, and Intrusion) x group interactions were seen (F(2.554, 114.93) = .461, 
p = .679, np2 = .010). When aggregated baseline diary SCEsub data were compared 
with aggregated follow-up diary data (F(1, 43) = 1.540, p = .221, np2 = .035) or with 
follow-up diary data of 7 consecutive days (F(7, 315) = .861, p = .538, np2 = .019) small, 
non-signiﬁcant time x group interactions were seen. Therefore, this hypothesis was 
not conﬁrmed.
3.2.4. Hypothesis 4: EM+ leads to immediate and prolonged reductions in 
vividness of targeted memories (measured pre- and post-trial and at one week 
follow-up with VAS (aggregated data from three trials)).
 There was a medium time x group interaction effect on vividness (F(1.44, 64.8) 
= 3.880, p = .038, np2 = .079) (Fig. 4). Inspection of the plot revealed a recovery 
effect of the vividness of the memories from post to follow-up assessment in the 
EM+ group and further reduction of vividness in the EM- group post-intervention. 
No main effect of time was found in the EM+ group (F(1.348, 31.01) =2.321, 
p = .130, np2 = .092). In the EM- group, a large main effect of time was found 
(F(1.561, 34.34) = 3.786, p = .042, np2 = .147). Contrasts for the EM- group revealed 
a non-signiﬁcant change in ratings from pre- to post-trial (F(1, 22) = .373, p = .548, 
np2 = .017) while post-trial to follow-up (F(1, 22) = 4.436, p = .047, np2 = .168) and 
pre-trial to follow-up ratings (F(1, 22) = 5.048, p = .035, np2 = .187) decreased 
Fig. 3   Mean, aggregated craving scores, induced by memories on a Likert scale 
(0-10), from pre- to post intervention. * p ≤ .05.
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signiﬁcantly. Both groups differed post-trial (t(45) = 2.546, p = .014) while pre-trial 
(t(45) = 1.013, p = .316) and follow-up scores were similar (t(45) = .060, p = .952). 
Total craving and vividness induced by memories showed a medium positive 
correlation (r(47) = .616, p < .001). So the hypothesis was partially conﬁrmed: 
post-trial vividness ratings were lower in the EM+ group while prolonged effects 
could not be demonstrated.
3.2.5. Hypothesis 5a: EM+ leads to immediate reductions in smoking behaviour 
(assessed directly post-intervention by covertly registering behavior on camera 
after priming participants to smoke). 
 Using Barnard’s exact test a higher but non-signiﬁcant proportion of the EM+ 
group (n=17) than in the EM- group (n=10) did not smoke (p = .074) (Fig. 5). The 
hypothesis that EM+ leads to immediate reductions in smoking behavior could not 
be conﬁrmed. 
3.2.6. Hypothesis 5b: EM+ leads to prolonged reductions in smoking behaviour 
(assessed by participant-report of number of cigarettes and smoking latency 
(aggregated data from a baseline diary compared to seven consecutive days of a 
follow-up diary) as well as total FTND scores (measured at baseline and follow-up)).
Fig. 4   Mean, aggregated vividness scores, induced by memories on a VAS (0-100), 
from pre- to post intervention. * p ≤ .05.
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When aggregated baseline diary data on number of cigarettes smoked were 
compared with aggregated follow-up diary data (F(1, 44) = 3.046, p = .088, np2 = 
.065) (Fig. 6) and follow-up diary data of 7 consecutive days (F(4.783, 210.5) = .463, 
p = .796, np2 = .010) no time x group interactions were seen. In addition, regarding 
smoking latency (time until ﬁrst cigarette) (F(1, 43) = .008, p = .931, np2 = .000) and 
total FTND scores (F(1, 45) = .130, p = .720, np2 = .003) no time x group interactions 
were found. The hypothesis was not conﬁrmed.
Fig. 5   Number of participants smoking and non-smoking directly post intervention.
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Fig. 6   Mean, aggregated number of cigarettes smoked daily during a week of 
keeping a baseline and follow-up diary.
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4. Discussion
This study focused on the potential of EMDR in smoking cessation. In the EM+ 
group, abstinence-induced craving and craving induced by, and vividness of 
targeted memories were reduced. However, these effects were lost at follow-up. In 
addition, although a smaller proportion of participants in the EM+ group smoked 
directly post-intervention, this effect was non-signiﬁcant as were reductions in 
smoking behavior during the week post-intervention. There was no effect on 
sensory aspects of craving. These results raise questions about the potential of 
EMDR in smoking cessation. 
 The transient effects may be explained by the fact that the clinical EMDR- 
procedure was modiﬁed for use in a lab-experiment. In clinical practice the dose of 
EM is much higher and EM commence until full desensitization is achieved. But 
what is the minimal required dose of EM needed for prolonged effects? Lab-studies 
failed to ﬁnd differential effects of EM on emotionality and vividness ratings at 
one-week follow-up after 64 s of EM, (Kavanagh, Freese, Andrade, & May, 2001; 
Lilley, Andrade, Turpin, Sabin-Farrell, & Holmes, 2009). However, Leer, Engelhard, 
and Van den Hout (2014) demonstrated prolonged (24-hour) reductions in vividness 
and emotionality of negative autobiographical memories when exposed to 192 s 
but not after 96 s of EM. Gunter and Bodner (2008) demonstrated prolonged 
reductions in emotionality (but not vividness) of emotive memories after 96 s of EM 
after one-week. So it seems that a total of 360 s (12 sets of 30 s) of EM per target 
used here should suffice to ﬁnd prolonged effects. However, since participants 
were instructed to go with the associations following the ﬁrst set, the original 
memory was only targeted 30 s. In accordance, others who used this approach 
found no differential effects for EM (compared to eyes stationary) after, on average, 
468 s of desensitization (Lee & Drummond, 2008) or did ﬁnd reduced distress 
ratings (but not vividness) after up to 45 min. of desensitisation (Schubert, Lee, & 
Drummond, 2011), both after one-week follow-up. This may also explain the lack 
of effect regarding sensory aspects of craving (SCE) measured post-intervention, 
starting at the end of the next day (follow-up diary). At that time, the effect of EM 
had already dissipated as suggested by the ﬁndings of Leer, Engelhard, and Van den 
Hout (2014).
 The clinical memories used in this study may also be less malleable than non- 
clinical memories used in previous experimental studies raising questions about 
their ecological validity. Additionally, emotive and addiction-related memories may 
differ in malleability. Although both are salient, meaningful, and motivate self-regu-
latory actions, addiction is characterized by the formation of particularly strong 
memories that result in persistent habits (Milton & Everitt, 2012). Thus, exposure to 
competitive cognitive load may need to be (much) higher to ﬁnd prolonged effects 
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in addiction. Addiction also is a multi-faceted disease so multiple targets may need 
to be addressed before a prolonged effect can be demonstrated. 
 Participant characteristics may also have inﬂuenced outcomes. First, although 
eligibility required some ambivalence about smoking, the resulting picture was 
ambiguous. Only half of the participants reported (pre-intervention) an intention to 
quit or reduce their smoking behavior in the week post-intervention.. In accordance, 
pre-intervention, three quarters of the participants scored on the RCQ subscales 
pre-contemplation neither ambivalence nor desire to quit) and contemplation 
(reﬂecting ambivalence, but not ready to quit). About one quarter scored on the 
subscale action, reﬂecting a move beyond ambivalence. So ambivalence about 
current smoking was quite heterogeneous (although evenly distributed), possibly 
confounding results. Second, although daily smoking was an eligibility criterion, 
inspection of the baseline diary showed that ﬁve persons smoked, on average, less 
than one cigarette daily. One even did not smoke during baseline. So those initially 
motivated to quit may have started pre-intervention, reducing possible pre-post 
differences. Third, very light or beginning smokers may have been included. For 
these smokers, the memories targeted here might not play a big role (yet) in the 
maintenance of their addiction. Finally, no participants quit smoking post-interven-
tion. Therefore, new experiences involving already targeted situations may have 
inﬂuenced follow-up ratings of vividness and craving.
 The study was well designed in that the EM- condition controlled for demand 
characteristics. It also extends previous WM-taxation experiments on craving 
lacking follow-up assessment and relying on participant-report only. Limitations of 
the study are that the ﬁrst author was both experimenter and analysed the data 
which may have biased results. Additionally, half of the participants correctly identiﬁed 
the group to which they had been allocated. However, this represents chance level 
guessing. The limited power of the study also increased the chance of a type II error.
 Future research using similar designs should try to enhance the power by using 
larger samples, extending exposure to EM, and adding additional, daily measurements. 
The added value of associations should also be investigated further using component 
designs. Additionally, dose-response studies are needed. A dose-response curve 
may not be linear but logarithmic whereby prolonged effects are only found after a 
critical dose. This dose may differ for emotive and addiction-related memories. 
 Modiﬁed EMDR-procedures provide a useful paradigm in WM-taxation research. 
It allows for the reactivation of stimulus, meaning, and response aspects of speciﬁc 
memories which lie at the core of the individual’s problem. 
 The short-term effects found in this study indicate that WM-taxation provides 
a valuable way of coping with the acute effects of craving and may help prevent 
relapse during smoking cessation attempts. Whether providing WM-taxation using 
an EMDR-procedure has additional beneﬁts needs to be determined.
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Abstract
The use of tobacco, alcohol and illicit drugs is widespread and has signiﬁcant 
negative consequences for the individual, their families and the communities to 
which they belong. A substantial number of users develop an addiction disorder. 
Cure-oriented addiction treatment is challenging with regard to treatment retention 
and relapse rates. Here we discuss the potential of Eye Movement Desensitization 
and Reprocessing (EMDR) therapy to aid addiction treatment. Two approaches are 
distinguished: trauma focused and addiction focused EMDR therapy. Existing 
adapted EMDR protocols and research on both approaches is critically reviewed. 
Despite 20 years of development and research, the feasibility and efficacy of 
addiction focused EMDR therapy is still largely uninvestigated. Exciting new 
possibilities, offered by research on working memory theory, are discussed. An 
overview of all resourcing and EMDR therapy interventions in addiction is presented: 
the Palette of EMDR interventions for addiction (PEIA). The article ﬁnishes with rec-
ommendations for further research in this ﬁeld.
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1. Introduction 
The use of tobacco, alcohol and illicit drugs is widespread and has signiﬁcant 
negative implications for public health, the economy and societies. For instance, 
smoking harms nearly every organ of the body and kills almost half of tobacco 
users (US department of HHS, 2014; WHO, 2015). Most smokers are aware of the 
dangers; 80% want to quit but only 45% eventually do so. Harmful use of alcohol is 
also an important risk factor for morbidity, disability and mortality, implicated in 
more than 200 disease and injury conditions (WHO, 2014). It results in 5.9% of all 
global deaths each year. Regarding illicit drug use, in 2013 approximately 5% of the 
world’s population aged 15-64 used these substances (UNODC, 2015). Of these, 
more than 10% suffers from drug use disorders (drug addiction and harmful use). An 
estimated 187.100 deaths were drug-related (often due to overdose) in 2013. 
 In lay terms ‘addiction’ refers not only to formally recognized substance use 
disorders but also to problematic behaviors such as shopping-, eating-, sex-, work-, 
sport-, game-, internet-, and social media-‘addiction’. Pathological gambling, the 
most thoroughly studied of these behavioral addictions, has been included in the 
latest version of the Diagnostic and Statistical Manual of Mental Disorders in the 
‘substance-related and addictive disorders’ section (DSM-5; APA, 2013). Other 
‘behavioral addictions’ are dispersed across the sections ‘disruptive, impulse control 
and conduct disorders’, ‘obsessive-compulsive and related disorders’, and ‘feeding 
and eating disorders’. In addition, problematic behaviors such as exhibitionism, 
kleptomania and stalking also share features of addictions like impulsivity and urges. 
The same goes for binge-eating disorder, while anorexia and bulimia nervosa are 
noted by some as “food addictions.” Internet-gaming is a behavioral addiction 
under review.
 Substance use and ‘behavioral addictions’ have in common that they provide 
short-term reinforcement that may engender persistent problematic behavior 
despite full awareness of adverse long-term consequences. When people seek 
help there is often a strong wish to discontinue the behavior and simultaneously a 
felt incapability to do so. Diminished self-control is thus a core feature of both 
substance use disorders and behavioral addictions. Other commonalities are the 
presence of urges or craving, tolerance symptoms (the need for more and stronger 
incentives) withdrawal symptoms (both physical and psychological symptoms 
following discontinuation of the behavior), compulsivity and impulsivity. 
1.1.  Addiction as a multifactorial determined disorder 
Some people are more vulnerable than others to develop an addiction disorder. Of 
particular importance is that early life experiences are an important risk factor 
(Enoch, 2011). In a large epidemiological study - the Adverse Childhood Experiences 
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(ACE) study - it was shown that the number of retrospectively reported ACEs 
(experienced before age 18) was highly associated with the incidence of addictive 
behaviors later in life (Felitti et al., 1998). Of interest is that traumatic experiences in 
childhood are also associated with a general vulnerability and the occurrence of 
somatic and psychiatric comorbidity which may not include the typical symptoms 
seen in Post-Traumatic Stress Disorder (PTSD) (Felitti et al., 1998). So while these 
ACEs form an important risk factor regarding the development of an addiction, they 
may also go unnoticed or unreported when screening for PTSD. 
 Once vulnerable individuals come into contact with a particular substance or a 
behavior, other factors add to the transition from recreational use to addiction. 
Addictive behavior is characterized by compulsive engagement in reinforcing 
stimuli (Wise & Koob, 2014). The source of reinforcement can either be internal (e.g. 
positive emotions and physical sensations) or contextual (e.g. peer group approval). 
It is assumed that the ﬁrst increase in problematic behavior is driven by positive 
reinforcement but as the addiction progresses negative reinforcement reﬂecting 
relief (e.g. reduced tension or reduced withdrawal symptoms) or avoidance (e.g. of 
burdensome responsibilities) becomes more and more important. In accordance 
with the self-medication hypothesis (Khantzian, 1985) negative reinforcement may 
also reﬂect an early motive for ongoing use in ﬁrst-time users with psychiatric 
problems (e.g. depressed mood, anxiety or posttraumatic intrusions).
 Recently, Müller (2013) emphasized the role of strong episodic memories that 
are activated when anticipating or experiencing drug effects, withdrawal symptoms, 
craving, and relapse. These memories or - more speciﬁcally - memory representa-
tions are part of what has been called ‘the addiction memory’ (Boening, 2001). 
These memory representations are not only activated by actual use or behavior, 
but also by anticipation or imagining the behavior or the effects (Müller, 2013). 
In other words, whenever a memory representation of the addiction memory is 
triggered, it may induce positive feelings (e.g. when imagining use in a positive 
valenced context such as using with friends), a negative feeling (e.g. when 
remembering a relapse as a personal failure) or craving (e.g. when imagining 
imminent use). Individuals may also be triggered by imagining a possible addiction- 
related situation (e.g. a bland life when abstinent) or idealized future incident (e.g. 
winning the jackpot). As long as activated memory representations are emotionally 
charged (positively, negatively, or by craving) they are thought to be capable of 
motivating and inﬂuencing behavior. 
1.2.  Challenges in addiction treatment
From a global perspective, most problematic substance users have no access to 
treatment (UNODC, 2015). Many patients, who do have access, drop out of 
treatment prematurely (NIDA, 2012). Substance use addiction is seen as a chronic 
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condition characterized by periodic relapses, so treatment often requires multiple 
interventions and regular, ongoing monitoring. In accordance, one-year treatment 
outcomes across alcohol, nicotine, and illicit drug abuse studies show that more 
than 85% of patients relapse in that period (Brandon, Vidrine, & Litvin, 2007). 
However, the problem with these ﬁgures is that relapse (any return of the problem 
behavior after a period of initial remission) is a binary outcome while, in fact, much 
progress may have been made (e.g. a substantial reduction of substance use 
compared to pre-treatment levels). In accordance, of those who seek and ﬁnd 
professional help and remain in treatment, in the end most ﬁnd a way to abstain 
from substances, which is associated with decreased criminal activity, and 
improvements in occupational, social, and psychological functioning (NIDA, 2012). 
 Cognitive Behavioral Treatment (CBT) approaches focus on engaging addicts 
in treatment, providing incentives to remain abstinent, modify relevant attitudes 
and behaviors, and enhance coping skills to handle stress and craving, and to 
prevent relapses. Homework assignments are usually an important ingredient. 
Typical interventions for addiction thus aim to enhance self-control, but at the 
same time, a certain level of self-control is required to do so successfully (Anthes, 
2014). Thus, the effectiveness of most of the existing treatment programs relies 
heavily on self-control and, by extension, proper executive or prefrontal cortex 
(PFC) functioning. However, PFC functioning is not only often compromised by the 
addiction but its disruption may also precede the addiction (associated with 
problems such as ADHD and learning difficulties) and confer a vulnerability for its 
development (Goldstein & Volkow, 2011; Yücel, Lubman, Solowij & Brewer, 2007). 
So while strengthening PFC functioning may be a worthwhile goal, a focus on 
self-control strategies and homework assignments may also increase dropout rates 
in those who experience high levels of frustration when trying to exercise 
self-control.
 To some extent, pharmacotherapy (aimed at reducing craving, blocking the 
effect of opioids or inducing aversive sensations after alcohol consumption) may 
increase treatment success (McHugh, Hearon, & Otto, 2010). In addition, pharmaco-
therapy comes with some feasibility issues limiting its efficacy, such as unsafe use 
or misuse. Many patients also stop taking or refuse medication because of side 
effects, limited effectiveness or principal views on medication use. Finally, for most 
addictions there are no effective pharmacotherapeutic options. 
 In sum, the effectiveness of existing addiction treatments is limited when we 
look at both treatment retention and relapse rates. There is a need for interventions 
that are well tolerated and accepted, depend less on self-control strategies and 
increase the time-to-relapse and reduce their severity. Eye Movement Desensitiza-
tion and Reprocessing (EMDR) therapy (Shapiro, 2001) may ﬁt these requirements. 
EMDR therapy is a well-known therapy for the treatment of PTSD (Cusack et al., 
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2016). As such it can be applied in addiction disorders to treat comorbid PTSD and 
other symptoms resulting from adverse, traumatic life experiences. In addition, 
adapted EMDR therapy protocols that focus on the addiction itself have shown 
some promise as well, especially in alcohol use disorder (Hase, Schallmayer, & 
Sack, 2008). Existing literature on both trauma-focused (TF-EMDR) and addiction- 
focused EMDR therapy (AF-EMDR) will be discussed below. 
2. EMDR therapy and addiction 
EMDR therapy is a phased, integrative psychotherapy approach guided by the 
adaptive information-processing (AIP) model (Shapiro, 2001). The AIP model posits 
that psychopathology is driven by dysfunctionally stored memories that - when 
activated - are accompanied by high levels of arousal. High levels of emotional 
arousal may either be positive or negative. For the brain the use of a psychoactive 
drug is also a physiologically stressful - pharmacologically induced – event 
irrespective whether the subjective experience has a positive or negative valence 
(Sinha, 2008). In accordance, drug-induced deregulation of stress and arousal 
systems in the brain is observed in addiction (Martin-Fardon, Zorrilla, Ciccocioppo, 
& Weiss, 2010).
 According to the AIP model, memory representations of high arousal events 
are stored dysfunctionally with the original emotions, physical sensations, and 
beliefs available during these events (Shapiro, 2001). Neuroscience research has 
shown that the brain has a possibility to unlock ‘frozen memories’ (open up synaptic 
connections), a type of neuroplasticity known as memory reconsolidation (Ecker, 
Ticic & Hulley, 2012). After the initial storage of an event (a process called 
consolidation), memories become plastic again during recall, allowing new learning 
to be re-encoded or re-written in memory. Thus, depending on characteristics of 
the new situation, a memory can be merged with related memories (e.g. repeated 
use in addiction) or new meanings and new insights can be added, resulting in 
weakening, modiﬁcation or strengthening of the original learning. Reconsolidation 
or ‘updating’ of a previously acquired memory can thus change the original 
memories for better (e.g. successful therapy) or worse (re-traumatization). EMDR 
therapy seems to exploit the reconsolidation principle (Solomon & Shapiro, 2008): 
eye movements lead to a weakening or desensitizing of the original memory (Lee 
& Cuijpers, 2012) and the chain of associations stimulates the modiﬁcation of 
meanings. The reprocessed memory is then reconsolidated into long-term storage, 
and if the goal is achieved, generating less distressing impact on subsequent 
retrieval activation or – in the case of addiction – may induce less craving and 
drug-seeking behavior. The AIP model was described long before the term recon-
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solidation was introduced, but is fully in line with these new developments in 
neuroscience. 
 As stated above, two global aims for the use of EMDR in addiction can be 
distinguished: 1) TF-EMDR: the use of standard EMDR therapy to assist recovery 
from addiction by treating underlying trauma and comorbid PTSD and 2) AF-EMDR, 
the use of ‘adapted’ EMDR therapy to target non-trauma memory representations 
of addiction. Of course, both approaches can be integrated and combined. Table 1 
gives an overview of peer reviewed, English language articles on the feasibility and 
potential efficacy of EMDR therapy in addiction. Although the methodological 
quality varies widely and most ‘evidence’ consists of anecdotal reports and 
uncontrolled case series, it provides an overview of existing, often promising, EMDR 
therapy strategies in the treatment of addiction. 
2.1.   Trauma focused EMDR in addicted patients with comorbid PTSD 
(TF-EMDR)
PTSD and addiction often occur together, and the comorbidity is recognized as 
difficult to treat with higher treatment dropout and poorer outcome rates than for 
either condition alone (Flanagan, Korte, Killeen & Back, 2016). Table 1 shows 
numerous studies where EMDR has been applied as trauma focused treatment 
(TF-EMDR) in patients with PTSD-addiction comorbidity (Abel & O’Brian, 2010; 
Brown, Gilman, Goodman, Adler-Tapia, & Freng, 2015; Kullack & Laugharne, 2016; 
Marich, 2009; Perez-Dandieu & Tapia, 2014; Rougemont-Bücking & Zimmermann, 
2012; Shapiro, Vogelmann-Sine, & Sine, 1994; Zweben & Yeary, 2006).  In general, 
EMDR seems to have good results for comorbid PTSD symptoms, but has only 
limited effects on addiction outcomes, although the recent study of Brown and 
colleagues (2015) is promising in this respect. To understand the potential of EMDR 
on addiction in comorbid PTSD, all literature on PTSD treatment in addiction is 
relevant, not only EMDR. In a recent review (Roberts, Roberts, Jones & Bisson, 
2015) all existing behavioral therapies for PTSD and comorbid substance use 
disorder were analyzed. The review was limited to randomized controlled trials 
(RCT), so for EMDR only the Perez-Dandieu and Tapia (2014) study was included. 
Unfortunately, it was nevertheless rejected still, since PTSD was not established 
through formal and reliable means. However, the conclusion on the basis of 13 
RCT’s (over 1500 patients) is in accordance with the Perez-Dandieu and Tapia 
(2014) study: trauma therapy delivered alongside addiction-treatment reduces 
PTSD severity – and thus is in itself highly valuable - but has only limited effect on 
the addiction itself. If any – the effect is at the long term; it does not immediately 
help patients to abstain from addictive behavior. At ﬁrst sight, these ﬁndings seem 
to be at odds with the (uncontrolled) study of Brown and colleagues (2015), who 
found that voluntary trauma focused treatment (EMDR) seems to signiﬁcantly 
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Table 1  Studies on EMDR in the treatment of addiction 
Study Design N Addiction PTSD/ trauma 
exposure
EMDR interventions  
(Number of sessions)
Abel & O’Brian 
(2010)
JEMDR
Case report 1 Alcohol  PTSD/ single 
trauma 
AF-EMDR (DeTUR and 
CravEx) and TF-EMDR
(3 yrs, weekly sessions)
Bae, Han,  
& Kim (2013)
J Gamb studies
Case series 4 Gambling No comorbidity AF-EMDR (DeTUR)
(3 sessions) 
Bae & Kim (2012)
JEMDR
Case report 1 Internet None AF-EMDR (DeTUR)
(4 sessions)
Brown, Gilman, 
Goodman,  
Adler-Tapia,  
& Freng (2015)
JEMDR
Quasi  
experimental 
220 Various 
substances 
150 patients with 
trauma history 
(criterion A) of 
whom 41% had 
PTSD. 
Voluntary TF-EMDR for 
patients with trauma in 
history  
(Average 12 sessions, range 
4- 29) 
Cox & Howard 
(2007)
Sex Add & Comp
Case report 1 Sex Sexual abuse in 
history, no PTSD
TF-EMDR 
(3-5 sessions)
AF-EMDR: recent relapses 
(± 3 sessions)
Hase, 
Schalmayer, 
& Sack (2008)
JEMDR 
RCT 34 Alcohol Some patients with 
PTSD 
AF-EMDR (CravEx): craving/
relapse 
(2 sessions)
Henry (1995)
J Gambl St 
Quasi 
experimental 
22 Gambling 18 patients with 
trauma history, no 
PTSD 
TF-EMDR
(±2 sessions)
Kullack & 
Laugharne  
(2016)
JEMDR
Case series 4 Alcohol 
/ various 
substances 
PTSD 
(single trauma in 
adulthood)
TF-EMDR 
(±6 sessions)
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Other interventions Main ﬁndings Comments
AA visits
  
After two years, the patient was still 
sober and in treatment while PTSD 
was still in remission.
Typical example of untreated PTSD 
before referral. Nice demonstration 
of tailored intergrated treatment of 
AF and TF EMDR. 
Ten-week inpatient program 
for gamblers
At post-treatment, self-reported 
gambling, urges, depression, anxiety, 
and impulsiveness were improved. 
All 4 patients maintained abstinence 
from gambling at 6 months follow-
up. 
Nice demonstration of DeTUR as 
an add-on treatment for behavioral 
addiction. This pilot study calls for 
an RCT.  
None After 4 sessions, the patient was able 
to restrict daily internet use to 1 hour. 
These gains were maintained at 6- 
and 12-month follow-up.
Good results in four sessions of 
DeTUR as a stand-alone treatment 
in a mildly addicted 13-year old boy 
without comorbidity. 
Structured 12- to 18-month 
court program for convicts 
of nonviolent, drug-related 
crimes plus ‘Seeking Safety’ 
groups for those with 
trauma-history. 
Patients who chose additional TF-
EMDR after Seeking Safety (n=65) 
graduated at a rate of 91%; those 
who declined (n=47) graduated at 
57%. Recidivism: 12% for patients who 
chose additional TF-EMDR, 33% for 
those who declined. 
Voluntary T-trauma speciﬁc treatment 
seems to improve court program 
outcomes, even if symptoms are 
below PTSD-threshold. 
Individual session with 
psycho-education and 
cognitive therapy. Weekly 
group sessions (12 step 
program for sex addicts).
After 15 sessions, the therapist 
ascertains substantial progress 
(no measures) regarding trauma 
treatment and relapse prevention. 
The authors draw attention to the 
huge proportion of childhood trauma 
in sex addicts and demonstrate how 
EMDR can be integrated in addiction 
treatment.
Two-week inpatient 
treatment as usual (TAU: 
detoxiﬁcation, motivational 
interviewing, AF-group 
therapy). 
At follow up (1 month) patients 
allocated to TAU + EMDR had less 
craving, relapse and  depressive 
symptoms than patients in TAU 
group.
The only RCT in this ﬁeld. Very 
promising results, even after two 
sessions. However, study dropout 
was very high. 
Individual outpatient 
cognitive therapy
Patients receiving additional EMDR 
demonstrated – compared to not yet 
receiving EMDR - reduced gambling 
events, especially those with trauma 
history
This study suggests additional 
value of TF treatment in behavioral 
addiction, even in non-PTSD patients. 
Patients were referred 
for PTSD; substance 
abuse worsened after 
the traumatic event. No 
additional treatment for the 
addiction. 
At 12-month follow-up, all patients 
reported a signiﬁcant decrease 
in PTSD symptoms as well as in 
addictive behavior. Three patients no 
longer met criteria for substance use 
disorder 
This study describes four cases 
that support the self-medication 
hypothesis for the relationship of 
PTSD and substance use.
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Table 1  Continued 
Study Design N Addiction PTSD/ trauma 
exposure
EMDR interventions  
(Number of sessions)
Marich (2009)
JEMDR
Case report 1 Various 
substances  
and sex
PTSD (sexual 
assault) 
TF-EMDR
(±15 sessions)
Marich (2010)
Psychol Add Beh
Qualitative 
study
10 Various 
substances 
Trauma history,  
not necessarily 
PTSD 
TF-EMDR 
(Unknown number of 
sessions)
Miller (2010)
Traumatology
Case report 1 Gambling No data on trauma 
history or PTSD
AF-EMDR (FSAP): positive 
targets (so called feeling 
states) related to gambling 
(5 sessions)
Miller (2012)
JEMDR
Multiple 
baseline  
study
4 Compulsive 
behaviors
No data on trauma 
history or PTSD
AF-EMDR (FSAP): positive 
targets (feeling states) 
related to compulsive 
behaviors (Unknown 
number of sessions)
Perez-Dandieu & 
Tapia (2014)
J Psychoac 
Drugs 
Randomized 
pilot
12 Alcohol and 
/or drug 
dependency 
PTSD TF-EMDR 
(8 sessions)
Rougemont-
Bücking & 
Zimmermann 
(2012)
Swiss Arch 
Case report 2 Opiates and 
benzodiaze-
pines
Complex PTSD  
and multiple trauma 
in history 
TF-EMDR 
(4-5 EMDR sessions after 
extensive number of 
preparation and stabilization 
sessions) 
Shapiro, 
Vogelmann-Sine, 
& Sine (1994)
J Psychoac 
Drugs
Case report 1 Opiates Trauma history 
(physical/emotional 
abuse)
TF-EMDR
AF-EMDR: triggers for 
relapse (Unknown number 
of sessions) 
Tsoutsa, 
Fotopoulos, 
Zakynthinos, 
& Katsaounou 
(2014) Tobacco 
Ind diseases
Quasi 
experimental 
24 Tobacco No data on trauma 
history or PTSD
AF-EMDR (FSAP): positive 
target or ‘feeling state’ 
(6 sessions)
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Other interventions Main ﬁndings Comments
Eight-week detoxiﬁcation 
program plus resuming 
contact with AA group and 
new AA sponsor. 
She was 3 months sober before the 
start of EMDR. At 18 months follow-
up: complete sobriety and signiﬁcant 
changes in functional life domains.
EMDR was not only directed towards 
relief of PTSD symptoms but to 
reprocess other self-image defeating 
memories. 
Women in long-term 
addiction, trauma, and 
mental health treatment 
on an outpatient basis, 
integrated with safe and 
affordable housing. 
The women were interviewed at 
least 6 months after EMDR therapy. 
As a whole, the participants judged 
EMDR as important in their addiction 
treatment. 
 
In line with self-medication 
hypothesis, patients said that it was 
important that EMDR helped them 
to access their core emotional issues 
that had prompted them to use 
drugs.  
No other interventions. 
No sobriety required. The 
patient may continue the 
behavior for further enquiry. 
The number of hours playing poker 
went from 40 to less than 8 a week. 
After three months the patient played 
poker once or twice a week while 
doing well in job and marriage.
During reprocessing of a positive 
memory, it appeared that the positive 
feeling was to compensate for the 
belief ‘I am a loser’. Feeder memories 
for this negative belief were also 
reprocessed  
No other interventions. 
No sobriety required. The 
patient continues the 
behavior for further enquiry.
All participants reported that 
their compulsive behavior was 
eliminated after the intervention. In 
three patients the link between the 
processing and reduced reactivity 
to the visualized behavior was 
demonstrated.
Nice example of multiple baseline 
design: two compulsive behaviors 
were treated in random order.
Treatment as usual (TAU: 
medical care, medication, 
psycho-educational 
interviews, and social work).
Compared to TAU-only, the group 
with additional EMDR showed more 
reduction in PTSD and depressive but 
not addiction symptoms. 
This study demonstrates that a 
decrease in PTSD symptoms, 
depression and an increase in 
self-esteem can occur beyond 
abstinence. 
Three to nine months 
preparation and stabilization, 
psychosocial supportive 
treatment and methadone 
maintenance treatment. 
EMDR therapy was challenging but 
feasible, despite ongoing substance 
use. Trauma processing did not 
increase (but neither decrease) 
craving and substance use over time.
In severely damaged patients, EMDR 
is feasible, the patient does not need 
to be sober.
Individual outpatient 
treatment with trauma-, 
coping- and addiction 
related goals.
18 months sober after start of 
therapy. EMDR therapy seemed to 
have accelerated recovery from 
opioid addiction.
First case documentation of 
combining trauma treatment and 
treatment for addiction.  
12 patients underwent 
6 sessions of the FSAP 
protocol. 12 other patients 
received 6 sessions of 
Cognitive Behavior Therapy 
(CBT)
The groups were compared for 
smoking cessation (self-report 
questionnaire combined with CO-
measurements). The EMDR therapy 
group had a success rate of 50% vs 
25% for CBT. 
No details on study design were 
disclosed in this meeting abstract.
531030-L-bw-Markus
Processed on: 29-5-2019 PDF page: 96
96 | Chapter 5
improve existing court program outcomes, even if symptoms were below 
PTSD-threshold (see table 1). It may well be that the main effect of trauma therapy 
on addiction is indirect in that it enhances the feasibility and effectiveness of parallel 
or subsequent addiction treatment. It is also possible that voluntary commitment to 
trauma treatment is important. In accordance, the review of Roberts and colleagues 
(2015) found that participants allocated to a trauma-focused therapy (TFT) condition 
compared to treatment as usual were less likely to complete treatment. 
 Because of the dropout rates and concerns about the applicability of TFT in 
addicted patients, some authors (Gerger, Munder & Barth, 2014) highlight the 
possible beneﬁts from non-TF trauma treatment, e.g. the seeking safety group 
program for traumatized addicted people. However, Roberts and colleagues (2015) 
concluded in their review that non-TF trauma treatments are ineffective for PTSD 
symptomatology in addiction. Likewise, the often-recommended phase based 
treatment for individuals with more complex clinical problems (Herman, 1992) is 
currently under serious discussion. The main objection is that there is hardly any 
evidence supporting this approach (De Jongh et al., 2016) and that it may 
unnecessarily postpone trauma-focused interventions. Supporters of a phased 
approach emphasize the necessity of a stabilization phase to reinforce a sense of 
safety and reduction of symptoms through improving self-management and 
emotional regulation (Cloitre et al., 2011). However, in the review by Roberts and 
colleagues (2015) as well as in a speciﬁc review regarding potential contra-indications 
for PTSD treatment (Van Minnen, Harned, Zoellner & Mills, 2012) it was found that 
trauma treatment can be safe and effective despite serious psychiatric comorbidity 
and substance use. This is also the conclusion of the researchers and authors of the 
research in table 1: though TF-EMDR can be challenging, it is feasible and safe. 
Nevertheless, high dropout rates in patients with high comorbidity and treat-
Table 1  Continued 
Study Design N Addiction PTSD/ trauma 
exposure
EMDR interventions  
(Number of sessions)
Zweben & Yeary 
(2006)
J Chem Dep 
Treatment
Case report 2 Alcohol Trauma history/ 
PTSD
SPP, RDI, TF-EMDR: 
triggers (Unknown  
number of sessions)
Note. AF-EMDR = Addiction Focused EMDR; CravEx = Craving Extinguished protocol (Hase, 2010); 
DeTUR = Desensitization of Triggers and Urge Reprocessing protocol (Popky, 2010); FSAP = Feeling 
State Addiction Protocol (Miller, 2010); PTG = Installation of Positive Treatment Goal (Popky, 2010); RDI 
= Resource Development and Installation (Korn & Leeds, 2002; Leeds & Shapiro, 2000); SPP = Safe Place 
Procedure (Shapiro, 2001); TF-EMDR = Trauma Focused EMDR.
531030-L-bw-Markus
Processed on: 29-5-2019 PDF page: 97
EMDR interventions in addiction | 97
ment-interfering stressors ask for novel avenues for efficacy research. In recent 
years, intensive TF-CBT for PTSD has been developed and found to be as effective 
as standard CBT applied on a weekly basis (e.g. Ehlers et al., 2014), e.g. 30 hours of 
treatment in 5 working days (Hendriks, De Kleine, Van Rees, Bult & Van Minnen, 
2010) with lower dropout rates. To our knowledge, intensive TF-treatment has not 
yet been described for addicted patients, but the ﬁrst experiences in the ﬁrst 
author’s addiction clinic are promising.  
 With respect to the sequence of interventions, it was, until recently, believed 
that addiction treatment should precede trauma treatment; the patient should ﬁrst 
reach abstinence before ‘digging up old pain’. Most experts in the ﬁeld today realize 
that this is often not feasible and stagnating treatment, and they suggest a blended 
or even reversed approach (Abel & O’Brien, 2010; Roberts et al., 2015; Shapiro et al., 
1994)13.
 Summarizing, although PTSD treatment in addicted patients can be challenging, 
it is feasible and safe, and a signiﬁcant reduction of PTSD symptoms is to be 
expected. There is – at this moment - little evidence that trauma treatment will 
improve addiction outcomes, at least not in the short term. A ﬁnal remark is that 
these conclusions are mainly based on TF-CBT; it is conceivable that the effects of 
EMDR are broader because the procedure is less trauma-focused and more directed 
towards generalization and integration. Voluntary and well-informed commitment 
as well as the provision of (integrated) intensive programs may increase treatment 
adherence and treatment outcomes. All authors in the ﬁeld emphasize the low 
quantity and quality of existing research compared to the signiﬁcance of this mental 
health condition. 
13 However, this is largely still an empirical question.
Other interventions Main ﬁndings Comments
The authors argue that EMDR  
therapy may provide a powerful 
addition to addiction treatment in 
traumatized patients.
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2.2.   Trauma focused EMDR in addicted patients without PTSD 
(TF-EMDR)
Negative life experiences might underlie a wide range of comorbidity in addiction 
– not only PTSD - such as depression, phobia, social and personality problems. 
Gielen, Havermans, Tekelenburg and Jansen (2012) found that up to 97,4% of 
patients that presented themselves for addiction treatment had previously 
experienced DSM-IV criterion-A life events, while ‘only’ 36,6% of them had a DSM-IV 
diagnosis for PTSD. However obvious the relationship between addiction and 
trauma exposure may be, it is not self-evident that trauma treatment is necessary or 
even helpful in these cases. To put it even more strongly, sometimes the therapist 
and the patient both have the impression that working through the ‘old stuff’ is very 
useful; the patient may even note that this is ‘the core of the problem, where it all 
begun, and what it is all about’, but at the same time, working on these painful 
memories may also help to avoid an even more difficult or painful part for the 
addicted person: ceasing the behavior. On the other hand, the approach is obvious: 
addiction can be seen as a way to avoid or cope with negative emotions, emotions 
that are – according to the AIP model - maintained by dysfunctional stored negative 
learning experiences. As an alternative for affect management and coping skills 
training – a common element in CBT programs for addiction - one can try to 
diminish the negative emotions themselves by reducing the impact of the associated 
memories. Ideally, after TF-EMDR, there is little left that needs to be so vigorously 
avoided or suppressed. However, the same line of reasoning holds for PTSD in 
addiction (i.e. the self-medication hypothesis) and treating the PTSD appeared to 
have disappointing effects on the addiction itself, even if applied alongside an 
addiction treatment. 
 Studies that used TF-EMDR in patients without a full PTSD diagnosis are also 
included in table 1. The general picture that emerges from these studies is fairly 
positive, not only regarding trauma symptoms, therapy satisfaction and treatment 
completion, but also regarding addiction related outcomes, like craving, time to 
relapse, and abstinence rates (Brown et al., 2015; Cox & Howard, 2007; Henry, 
1995; Marich, 2010; Shapiro, Vogelman-Sine & Sine; 1994; Zweben & Yeary, 2006). 
Unfortunately, the quality of the research prohibits clear conclusions. 
Given the weak empirical evidence, history taking and case conceptualization 
seem all the more important when indicating TF-EMDR. In the case of PTSD there 
are good reasons to start with TF treatment as soon as possible. For non-PTSD 
patients in whom – for example in the behavior analysis - the addictive behavior 
serves to avoid trauma-related affect, TF-EMDR may also be indicated. That is, 
alongside addiction-focused interventions, as has been done in the majority of the 
studies on TF-EMDR in non-PTSD patients mentioned in table 1. 
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2.3.   Current status of addiction focused EMDR (AF-EMDR)
The case conceptualization of the addicted person often demonstrates the 
signiﬁcance of speciﬁc addiction related symptoms, emotions and memories, like 
intense craving, fear of relapse, pleasant memories of drug-use or a general sense 
of helplessness towards the addiction. The reprocessing of addiction related 
memory representations has been subject to many attempts to help people to 
overcome their addiction, the smoking cessation protocol of Popky being the very 
ﬁrst publication (Popky, 1992). AF-EMDR protocols have been used as an adjunctive, 
‘add-on’ treatment (e.g. Bae, Han, & Kim, 2013; Hase et al., 2008) or as a ‘standalone’ 
addiction treatment (e.g. Bae & Kim, 2012; Miller, 2010, 2012). Most approaches are 
directed towards mitigating craving; craving deﬁned as an intense desire to 
consume a substance or to perform a speciﬁc behavior. Craving is a key concept in 
addiction, it might suddenly and unexpectedly be triggered, and it is an important 
reason for the difficulties that addicted people experience when they try to stop 
their addictive behavior, how well prepared and motivated they are. It is also 
considered an important factor in relapse.  
 Popky (2005, 2010) described his approach in the Desensitization of Triggers 
and Urge Reprocessing (DeTUR) protocol, which he considers as adjunctive to a 
broader treatment plan for substance use disorders and other problem behaviors 
such as compulsive eating. For a comprehensive outline of this protocol, see Popky 
(2010). Popky emphasizes the need to enhance access to a positive internal state by 
identifying and associating it with a positive treatment goal in which abstinence is 
implied. The DeTUR protocol then focuses on present triggers that induce craving. 
The DeTUR uses the level of urge (LoU) scale, which represents a Likert-type scale 
otherwise identical to the subjective units of disturbance (SUD) scale. After the 
memory representations of the trigger image is fully desensitized (LoU = 0), it is 
coupled to the positive state of the treatment goal (with the anchor and BLS), 
resembling counterconditioning from learning theory. Although several case 
studies have been published (see table 1), thus far no controlled research has been 
done using the DeTUR protocol. 
 Hase (2010) described his approach in what he called the Craving Extinguished 
(CravEx) approach. He recognized that trauma is one of several possible routes 
leading to addiction, but that every addiction has developed a life of its own, with 
according memory representations. CravEx focuses on this ‘addiction memory’ 
(Boening, 2001; Müller, 2013), a memory network thought to be comprised of 
addiction related memories of loss of control and a substance-speciﬁc memory 
representations of the substance. The CravEx protocol follows the three-pronged 
approach (Shapiro, 2001) whereby past memories of relapse (ﬁrst, worst, most 
recent) and craving (ﬁrst, worst, most recent), present triggers and future fears are 
identiﬁed and desensitized with EMDR (see Hase (2010) for the full protocol). A 
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subset of the CravEx protocol (desensitization of memory representations of 
relapse and intense craving) has been used in a randomized clinical trial (Hase, 
Schallmayer & Sack, 2008; see table 1) – thus far the only RCT regarding EMDR in 
addiction. A total of 34 chronic alcohol dependent patients receiving inpatient, 
regular treatment as usual (TAU) participated. They were randomly assigned to TAU 
only or TAU + two one-hour sessions of EMDR. Post-treatment and follow-up 
results were very positive for the EMDR group: they experienced less craving and 
had lower relapse rates. With only two additional EMDR sessions, these outcomes 
are almost too good to be true and need replication, especially since the high study 
and treatment dropout, and the fact that the researcher was also the therapist. 
 A different approach by Knipe (2010), in his work on dysfunctional positive 
affect, provides additional strategies when targeting addictions with EMDR therapy. 
This approach may be particularly useful to target ambivalence regarding treatment 
goals since positive aspects of the behavior may overshadow the wish for behavioral 
change. Knipe (2010) uses the ‘Level of Positive Affect’ scale (a Likert-type scale 
ranging from 0-10) or LoPA as a supplement to the SUD scale and Level of Urge 
(LoU) scale. Unfortunately, despite several appealing case descriptions (Knipe, 
2005) this approach has not been evaluated in research yet. 
 Miller (2010), likewise, focuses on dysfunctional positive affect in his Feeling- 
State Addiction Protocol (FSAP). He posits that strong positive experiences can 
become associated with certain behaviors and that addictions are subsequently 
driven by the desire to re-experience these positive states by means of re-engaging 
in the addiction behaviors. The FSAP starts with the identiﬁcation of the most 
positive aspects of a problematic behavior. Subsequently an affect-bridge is used to 
identify memories that are representative for the coupling of the problem behavior 
and the underlying healthy need. During desensitization of these memories, associated 
negative associations that may have contributed to unfulﬁlled needs or a negative 
self-image may arise. Emerging negative material can be treated subsequently with 
the standard EMDR protocol. Miller (2012) has conducted a multiple baseline study 
in four patients with each at least two treatment-resistant compulsions or behavioral 
addictions. All four participants demonstrated a signiﬁcant decrease in the speciﬁc 
behavior that was targeted. Positive results for the FSAP were also published in a 
Dutch case report of a patient suffering from exhibitionism; the positive feeling 
state was represented by an image in which a woman startled and the patient was 
feeling powerful (Ten Hoor, 2015; in Dutch, therefore not included in table 1). 
A replication of these ﬁndings by others and more controlled research is needed.
 Taken together, AF-EMDR protocols (Hase, 2010; Knipe, 2010; Miller, 2010; 
Popky, 2010) reﬂect interesting albeit different and sometimes partly overlapping 
approaches. A few more approaches have been described, but the procedure or 
case description was not detailed enough to be included in table 1 (Barbieri, 2008; 
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Omaha, 1998). The current state is that the literature is promising for substance use 
disorders as well as behavioral addictions (table 1). Empirical evidence is weak 
however, even though the different protocols exist a while and are widely used. 
Almost without exception the protocols have been developed by expert clinicians, 
without much opportunity to initiate research. 
 On the other hand, a growing body of laboratory research (not mentioned in 
table 1) on imagery, craving and eye movements add to the positive clinical 
experiences. Well-controlled studies show that eye movements (and other dual 
tasks) lead to decreases in image vividness and craving in, for example, food related 
imagery (Littel, Van den Hout & Engelhard, 2016). In this study the intervention even 
affected behavior: subjects in the eye movement’s condition were more inclined to 
choose healthy over unhealthy snack options. For an overview of relevant 
experimental research see Markus and colleagues (2015). 
 In conclusion, both clinical and laboratory data suggest that EMDR can be 
useful to reduce intensity of substance-related imagery and craving and might be a 
valuable intervention in addiction treatment. 
3. New possibilities in addiction focused EMDR 
In recent years, an increasing number of studies have been published in favor of the 
working memory theory (Andrade, Kavanagh, & Baddeley, 1997). At this moment, it 
seems to provide the best explanation for the effects of eye movements in 
desensitizing and reprocessing negative memories. Other mechanisms may add to 
the effects of eye movements, but the empirical evidence for other possible 
working mechanisms is much smaller and the contribution (explained variance) to 
the effectiveness probably much lower as well. We will brieﬂy summarize the 
working memory theory, including its signiﬁcance for EMDR, since it generates 
several new possibilities for EMDR, not least for AF-EMDR. The theory and the new 
possibilities have already been described for Dutch therapists (Hornsveld & Markus, 
2016a), and are included in the list of potential EMDR interventions (table 2). 
 The theory underpinning the working memory model states that recalling a 
memory taxes working memory capacity, which in itself is limited (Baddeley, 2012). 
Since a traumatic memory is inherently intense, vivid and emotionally charged, it 
loads particularly strong on the working memory when recalled. So if a concurrent 
task loads on working memory (such as eye movements (Gunter & Bodner, 2008)) 
is executed during recall, it competes for resources with the recalled memory 
representation. As a result, the vividness and emotionality of the memory is reduced 
(e.g. Andrade et al., 1997; Gunter & Bodner, 2008; Maxﬁeld, Melnyk & Hayman, 
2008; De Jongh, Ernst, Marques & Hornsveld, 2013). The desensitized and 
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Table 2   Palette of EMDR Interventions for Addiction (PEIA):  
overview of interventions
Aims # Intervention Main indication(s) Source, further reading 
RESOURCING 
Increasing safety, 
strength and 
accessibility of 
resources 
1 Safe place and 
Resource Development 
Installation
Need for preparation, 
enhancing skills and 
resources to handle 
forthcoming difficult 
situations
Shapiro, 2001
Leeds & Shapiro, 2000
Korn & Leeds, 2002
2 Installation of positive 
treatment goal
Insufficient availability of 
a motivating, achievable, 
personal goal
Popky, 2010 
TF-EMDR
Reducing the impact 
of the past 
3 EMDR on memory 
representations 
associated with PTSD
(T-trauma’s) 
PTSD symptoms Shapiro, 2001 
4 EMDR on memory 
representations fueling 
negative affect and 
affect intolerance 
(ACE’s, t-trauma’s) 
Addiction 
conceptualized as self-
medication strategy
Shapiro, 2001
Brown et al., 2015 
De Jongh, Ten Broeke 
& Meijer, 2010 (two-
method approach, 
approach 1)
5 EMDR on memories 
fueling negative core 
beliefs (ACE’s, 
t-trauma’s) 
Addiction 
conceptualized as 
maintained by low 
self-efficacy / low self-
esteem
De Jongh, Ten broeke 
& Meijer, 2010 (two 
method approach, 
approach 2)
AF-EMDR
Reducing the impact 
of change-blocking 
fears
6 EMDR on negative 
ﬂashforwards of 
prolonged abstinence
Fear of sobriety Hornsveld & Markus, 
2016
This article 
7 EMDR on negative 
ﬂashforwards of relapse
Fear of relapse Hornsveld & Markus, 
2016
This article
8 EMDR on memories of 
relapse 
Feeling of 
powerlessness in the 
face of the addiction
Hase, 2010 
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Key instructions and questions
Please bring up an image of a place that feels safe and calm.
When you think about this [challenging] situation, what qualities, resources or strengths are you missing? 
Think of a time when you felt [i.e. strong, conﬁdent, soothed, able to tolerate your feelings]’.
What really motivates you to reduce/stop using/doing [name substance or behavior]?
What is your dot on the horizon?
Which images are the most intrusive? 
What is the most difficult situation for you when it comes to resisting using/doing [name substance or 
behavior]? 
Further questioning by either affectbridging or method 1 of ‘two-method approach’ 
If you can’t resist a difficult situation, what words express your negative belief about yourself? (self-
defeating conviction) 
What experiences provide the strongest ‘proof’ for this self-defeating conviction?
What negative associations do you have with prolonged abstinence?
What catastrophic image comes up when you think about relapse?
What ﬁrst / worst / last memories you have regarding relapsing with [name substance or behavior]?
What other ﬁrst / worst / last memories you have whereby you clearly lost control over using/doing 
[name substance or behavior]?
What other experiences provide the strongest ‘proof’ that you cannot handle using/doing [name 
substance or behavior]?
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reprocessed memory representation is then reconsolidated in long-term memory, 
in a less disturbing format. 
 Consistent with this theory, memories have been found to not only becoming 
less disturbing, and less vivid, during execution of bilateral eye movements (e.g. 
Gunter & Bodner, 2008), but also during a range of other non-bilateral working 
memory taxing tasks (for an overview see Van den Hout & Engelhard, 2012). Four 
main clinical implications derive from this line of research: regarding positive 
memories, negative ﬂashforwards, positive ﬂashforwards and resource installation 
procedures.
 
3.1.  EMDR and positive memories 
The working memory account predicts that positive memories and images will also 
become less vivid and less positive when recall is paired with simultaneously 
horizontal eye movements (or any other task taxing working memory) being 
Table 2  Continued
Aims # Intervention Main indication(s) Source, further reading 
AF-EMDR
Reducing the 
attractiveness of the 
addictive behavior
9 EMDR on memories of 
craving
High levels of craving 
and corresponding 
relapses
Hase, 2010 
10 EMDR on positive 
memories
Patient want to reach 
an unrealistic or 
dysfunctional goal
Miller, 2010
Knipe, 2010
11 EMDR on memories 
linking substance or 
behavior with underlying 
healthy needs 
The addictive behavior 
is linked to the healthy 
need
Miller, 2010
Knipe, 2010  
12 EMDR on positive 
ﬂashforwards about ‘dry 
use’
Desire thinking, craving Hornsveld & Markus, 
2016 This article
13 EMDR on positive 
ﬂashforwards about 
desired goal.
The substance or 
the behavior itself is 
attractive
Hornsveld & Markus, 
2016
This article
AF-EMDR
Increasing stability of 
treatment effects
14 Desensitization of 
trigger situations
Present situations that 
trigger craving
Hase, 2010
Popky, 2010
15 Future templates and 
mental video’s  
Present situations that 
are triggers for relapse
Hase, 2010
Shapiro, 2010
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performed. A total of ﬁve studies compared eye movements with no eye movements 
in positive memories and conﬁrmed this hypothesis (Van den Hout, Muris, Salemink, 
& Kindt, 2001; Barrowcliff, Gray, Freeman & Macculloch, 2004; Engelhard, Uijen & 
van den Hout, 2010; Hornsveld, Houtveen, Vroomen, Aalbers & Van den Hout, 
2011). One study conﬂicted with this prediction (Keller, Stevens, Lui, Murray & 
Yaggie, 2014). In general, positive memories become less positive when retrieved 
following the application of eye movements. Since episodic positive memory rep-
resentations (e.g. the vivid memory of a ﬁrst shot of heroin, or the positive memory 
of being ‘one of the boys’ while drinking) play a central role in craving and the 
maintenance of addiction (Müller, 2013), it is proposed that EMDR therapy on 
positive touchstone memories can be a promising adjunct to current treatment 
options. Note that working memory theory predicts that every positively emotionally 
charged memory will become desensitized by eye movements (or any other dual 
task) regardless whether the memory is dysfunctional or not, while the AIP model 
Key instructions and questions
What ﬁrst / worst / last memories of craving/ the urge to [name substance or behavior]?
What is your ﬁrst / most intense / last positive or craving-inducing memory you have regarding previous 
experiences with using/doing [name substance or behavior]?
Miller’s approach: What underlying healthy need is linked to [name substance or behavior]? 
Knipe’s approach: What underlying healthy need does using/doing [name substance or behavior] fulﬁll?
What is the most appealing aspect of using/doing [name substance or behavior]?
What is the most desired goal you want to achieve with using/doing [name substance or behavior]?
During which regularly occurring circumstances or mood states can you resist using/doing [name 
substance or behavior] the least?
Imagine yourself coping effectively with [name substance or behavior]  in the future.
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assumes that only dysfunctional memories will resolve (cf. Knipe (2010) for 
dysfunctional affect). Unfortunately, this prediction has not yet been object of 
study, as far as we know.
 
3.2.  EMDR and negative flashforwards 
Many patients are not only tormented by images and thoughts of past aversive 
events (stored in autobiographical retrospective memory) but also by disturbing 
images and thoughts about possible future events, e.g. in anxiety disorders, hypo-
chondriasis and depression. Such future-oriented images and thoughts – or 
memory representations - can take the characteristics of ﬂashbacks: intrusive, 
emotionally charged and something to avoid.  Working memory theory suggests 
that ﬂashforwards (but also other emotionally charged fantasies, e.g. what could 
have happened in an event that, in fact, ended well) can be stripped of their 
emotional impact with EMDR in the same way as ﬂashbacks. Several studies provide 
support for this (Engelhard et al., 2011; Engelhard, Van den Hout, Janssen & Van der 
Beek, 2010). 
 The scope of ﬂashforwards in case conceptualizations should not be under-
estimated (Logie & de Jongh, 2014). Furthermore, ﬂashforwards are not to be 
confused with ‘future templates’, which are visualizations of successfully managing 
an anticipated future event. Flashforwards, in contrast, are visualizations of 
catastrophes or worst-case scenarios. They are unrealistic, either because the 
image is far too negative, and/or the probability that the event will actually occur is 
grossly overestimated. The procedure of treating ﬂashforwards with EMDR has 
been well described by Logie & De Jongh (2014). 
 Based on clinical experience, we identiﬁed two kinds of negative ﬂashforwards 
in addiction that may add to the difficulties addicts experience to break with their 
dependency: ﬂashforwards of abstinence and ﬂashforwards of relapse. In other 
words, we argue that both the fear of abstinence and relapse may be driven by 
emotionally charged repellent images and interfere with therapy goals. Both kinds 
of negative ﬂashforwards are included below in the list of possible EMDR 
interventions for addiction.
3.3.  EMDR and positive flashforwards 
It has never been subject of experimental research, but if eye movements can 
desensitize positive memory representations as well as negative future oriented 
images, it is likely that eye movements can be deployed to desensitize positive 
ﬂashforwards as well! Many patients experience vivid, intrusive imagery and 
perseverative thoughts regarding substance use, called ‘desire thinking’ or ‘dry use’ 
(Caselli & Spada, 2015). It escalates craving and drives to subsequent substance use. 
Thus the memory representations corresponding to the concept of ‘desire thinking’ 
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can be conceptualized as a positive ﬂashforward of imminent use. Positive 
ﬂashforwards not only pertain to substance use: images of winning the jackpot, 
shopping, eating, or starting a ﬁre may, – when activated - cause cravings and 
associated behavior in susceptible persons. Although the role of intrusive imagery 
in craving is documented for addiction (Caselli & Spada, 2015), the phenomenon 
has never been subjected to direct therapeutic intervention, only indirect as a 
phenomenon to be reckoned with by self-control techniques.
 It is obvious that not all positive ﬂashforwards have to be desensitized: positive 
ﬂashforwards are important contributors to healthy behavior: images of being a 
licensed physician; to be a father, to enjoy a beer, or to have a house of your own, 
are powerful motivators for behavior. However, when positive ﬂashforwards seem 
to guide behavior in the wrong direction, it becomes interesting to apply EMDR 
therapy and desensitize these positive images. On the other hand, whenever there 
seems to be a lack of powerful healthy positive ﬂashforwards, it may be worth to 
install or strengthen them and this is exactly one of the interventions of Popky’s 
(2010) DeTUR protocol: the installation of a healthy positive treatment goal (see 
below).
3.4.  EMDR and resource installation procedures
Several procedures use imagery in combination with eye movements to strengthen 
or increase accessibility of positive capacities or resources, such as the Safe Place 
Procedure (SPP, Shapiro, 2001), Resource, Development and Installation (RDI; Korn 
& Leeds, 2002; Leeds & Shapiro, 2000) and the Positive Treatment Goal (PTG; 
Popky, 2010). They are widely viewed as effective interventions, and have become 
an integral part of EMDR therapy and the DeTUR protocol. Despite its widespread 
use, no research has been performed to demonstrate the effectiveness of these 
interventions as separate procedures; nor has the additional value of eye movements 
been established. Reviewing the evidence for the desensitizing effects of eye 
movements in positive material, Hornsveld, De Jongh and Ten Broeke (2012) 
recommend being very cautious with eye movements in memory content that is 
aimed to be strengthened. Apart from theoretical and empirical considerations, 
clinical practice already seems to have changed to slower eye movements and to 
alternative bilateral stimulation, like tapping or tactile ‘buzzers’ to gain a maximum 
effect. Slow eye movements diminish the potentially fading effects of simultaneously 
performing tasks, and it is conceivable that a small distracting task helps patients to 
concentrate or to relax. 
 Apart from the controversy about the use of eye movements in imagery, the 
evidence for imagery as a therapeutic technique in a wide range of disorders is 
growing. Strengthening positive resources, for example in Competitive Memory 
Training (COMET), a technique quite similar to RDI but without eye movements 
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(Korrelboom, Maarsingh & Huijbrechts, 2012) has gained empirical evidence 
especially for increasing self-esteem. In addicted patients, self-esteem is often 
notoriously low, which may either reﬂect a premorbid risk factor and/or a 
consequence of the addiction. Increasing the strength and accessibility of 
functional positive material may be a welcome addition to existing treatment 
opportunities.
 As a result of the working mechanism research, therapists – at least in the 
Netherlands - have become more careful with slow eye movements, tapping, 
clicks, buzzers and other low-effort tasks when the objective is to desensitize and 
reprocess (highly) emotional material. Not only because of the working memory 
theory, but the application of eye movements at normal speed and frequency is still 
the only evidence based application of EMDR therapy. From a working memory 
perspective, the higher the SUD, LoU or LoPA, the more important it seems to 
choose a dual task that can rival with the intensity of the memory representation. 
In many cases the rival task will be eye movements at a speed as highly as the 
patient can tolerate. The bilateral nature of the dual task is probably of less 
importance than its property to distract the attention from the intrusive memory 
while reprocessing. 
3.5.  Overview of potential EMDR interventions 
Table 2 summarizes a total of 15 EMDR interventions or modules which can be used in 
addiction, chosen on the basis of existing protocols, theoretical considerations, 
and clinical experience. It is not meant as a new protocol, nor is it evidence based; 
it is rather a palette of opportunities where therapists can choose from, depending 
on history taking and individual case conceptualization. It can also provide guidance 
for experimental component research: to determine which interventions are 
potentially effective, and which are not. Previous versions of this overview have 
been published as a book chapter (Markus & Hornsveld, 2015); as the Palette of 
EMDR Interventions for Addiction (PEIA; Hornsveld & Markus, 2016a) and have been 
presented at EMDR Europe conferences (Hornsveld & Markus, 2014, Markus & 
Hornsveld, 2016). A subset of the interventions (modules 2, 4 - 8, 10, 14 and 15) is 
currently being tested in a large Randomized Clinical Trial (RCT) at IrisZorg addiction 
care, the Netherlands (Markus, De Weert-van Oene, Becker, & De Jong, 2015). 
Another subset (modules 7, 10, 12 and 14) has been used in a case report on the 
treatment of a woman with GHB addiction (Qurishi, Markus, Habra, Bressers, & 
De Jong, this issue). Conceptually, all targets for EMDR therapy can be summarized 
in a model as presented in ﬁgure 1. Table 2 shows the corresponding interventions. 
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3.6.  How to use the Palette of EMDR Interventions for Addiction (PEIA) 
The set of modules included in the Palette of EMDR Interventions in Addiction has 
been selected on the basis of existing literature, theoretical considerations, and 
clinical experience. Only TF-EMDR for the treatment of PTSD (module 3) is evidence 
based; none of the other modules has been examined as a single intervention for 
addiction, nor in conjunction with one another. This means that the clinician should 
not trust on these modules as independent treatment options for addiction; he or 
she may choose the modules alongside addiction-treatment according to prevailing 
guidelines. Often times, patients were referred to us when they relapsed after initial 
successful therapy, or when treatment got stuck. The EMDR modules were then offered 
in combination with resuming or continuing already acquired self-control skills. 
Fig. 1   Conceptual overview of the PEIA modules. The modules can be distributed 
on two axis: one for time (past - present - future) and one for valence 
(positive or negative). Trigger situations are represented in the middle of  
the ﬁgure (the present), but can be associated with either a positive or 
negative charge.
Positive
Negative
Past FuturePrsentTrigger situations
Positive memories and 
memories coupling substance 
or behavior with underlying 
healthy need
Positive flashforwards about 
desired goal and ‘dry use’
Negative flashforwards 
about prolonged abstinence 
and relapse
PTSD, small-t trauma’s ‘proving’ 
self-defeating convictions) and 
memories of loss of control
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EMDR in addiction starts with explaining and asking commitment on certain rules 
about transparency (regarding craving, use and behavior), attendance and refraining 
from substance use before and directly following sessions. We do not demand 
long-term abstinence beforehand. A pragmatic approach might be: therapist and 
patient agree on a minimal set of rules: 1) no substance use before EMDR therapy 
(no session if clearly intoxicated), 2) openness regarding craving and substance use 
between sessions (so that new targets can be identiﬁed and coping strategies 
discussed), and 3) no substance use immediately following EMDR therapy (to avoid 
direct association of the two) and showing commitment to try out alternative 
strategies discussed during treatment. In our experience, this approach is feasible 
and, in most cases, doesn’t seem to interfere with target activation and desensitiza-
tion while treatment seems to be as effective.  
 Treatment goals (e.g. controlled use or prolonged abstinence) may vary and 
are noted without much discussion (but see module 6). Table 2 outlines the main 
indications for each module and summarizes key instructions and questions for 
each module. All modules will be described in more detail below. Worksheets and 
script notes can be downloaded from the internet (Hornsveld & Markus, 2016b). 
3.7.  Choosing the correct module
Our experience is that it can be hard to determine on beforehand which modules 
are useful in a speciﬁc patient and which are not. Careful history taking with an 
emphasis on the factors that contributed to the addiction and factors that maintain 
the behavior is a prerequisite for a good understanding and case conceptualization 
of the problem behavior.  In addiction this will be an ongoing process. However, 
history taking does not always reveal speciﬁc vulnerabilities, as EMDR therapists will 
recognize from their trauma patients. It may well happen that a patient says he or 
she has come to terms with a traumatic experience, but when the therapist 
proposes to take it to the test (by starting the EMDR protocol), the SUD may show 
a remarkable rise, suggesting more unresolved pain than the patient was aware of, 
or was able to report in an interview situation.  
 For example, one patient seemed strongly motivated to stop drinking and stay 
abstinent (no obvious indication for module 7, ﬂashforward of abstinence); he had 
a clear positive treatment goal (i.e. no obvious indication for module 2), but 
nevertheless, after a while it appeared that he avoided social meetings and that he 
had a (consciously ignored) doom scenario about abstinence that co-existed with 
his wish to quit drinking. The doom scenario consisted of an image of future social 
meetings without ‘booze’ (‘parties are no longer enjoyable’). The therapist decided 
to apply module 6 (among others) to give him a more realistic image of social 
meetings and to stimulate him to visit parties again. 
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For ﬁrst time users of the PEIA, we recommend to consider all addiction focused 
modules during assessment. When in doubt, the target selection phase of the 
module can be started. When a module does not generate relevant targets (no 
images or no SUD, LoPA or LoU) the focus can shift to the next module. To enhance 
commitment, the order and relevance of the goals to achieve should be based on 
shared decision making. 
 Speciﬁc indication criteria are given below for each module separately. In 
general, when the person is ambivalent about his behavior and has difficulties to 
stay motivated modules 1, 2, 6, 7 and 8 may be helpful. It is important that the 
therapist tailors the treatment to the motivational state of the patient (O’Brien & 
Abel, 2011). A phased approach has been propagated to guide clinical decision 
making using the stages of change model which reﬂects how people progress as 
they engage in behavior change (Prochaska & DiClemente, 1982, 1992). Although 
we subscribe to the idea that the motivational state should always be taken into 
account when tailoring treatment, research suggests that motivation is a highly 
dynamic phenomenon (Hughes, Keeley, Fagerstrom, & Callas, 2005). So a phased 
approach may be too inﬂexible to guide clinical practice. Instead we propose 
tailoring the treatment by assessing the motivation on a session-by-session basis. 
When there are clear deviations in motivation from the previous session, this should 
be discussed and a shared decision should be made on how to proceed. For 
instance, a patient can become very demotivated after a relapse between sessions. 
This may be fueled both by an overwhelming sense of powerlessness (indication 
for module 8: memories of relapse) and by a fear of further relapse in the coming 
time (indication for module 7: negative ﬂashforwards of relapse). This should be 
addressed ﬁrst before proceeding with the planned intervention (e.g. desensitizing 
trigger situations, module 14).
 When the person suffers from affect ﬂuctuations, affect phobia or other affect 
management problems, especially when the addiction seems to serve to regulate 
the affects, trauma-focused EMDR, i.e. modules (3,4,5) may be considered. In the 
case of PTSD, it is recommended to start TF-EMDR as soon as possible. When 
craving is a problem, and this may often be the case, all modules aimed at reducing 
the attractiveness of the behavior may be relevant (9 – 13). For relapse prevention 
modules 14 and 15 are indicated.  
 In all cases, general therapeutic and EMDR therapy skills are required, especially 
during the desensitization process, when the patient gets stuck, loops, abreacts or 
when other painful memories open up. Cognitive interweaves are often necessary 
to help patients during reprocessing. 
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3.8. Modules of the Palette of EMDR Interventions in Addiction
3.8.1.  Module 1: Safe Place Procedure and Resource Development Installation 
The SPP (Shapiro, 2001) and RDI (Korn & Leeds, 2002; Leeds & Shapiro, 2000) hardly 
need explanation14. When needed, these interventions can be used at any time and 
in any disorder, including addiction disorders, e.g. resourcing ﬁrmness to remain 
steadfast in a difficult (trigger-)situation, between sessions or to bring oneself in a 
desired state of mind (e.g. relaxed, calm) that otherwise is pursued by using a 
substance or demonstrating the addictive behavior. As explained above, we 
recommend very slow eye movements or another low-taxing dual task in this case. 
3.8.2.  Module 2: Installation of a Positive Treatment Goal
‘Installing’ a PTG (Popky, 2010) seems especially valuable in patients whose life has 
become governed by the addiction. These patients are motivated to ‘stop’ and ‘get 
rid of the negative consequences’ but have little idea how life can be without 
addiction; they do not have a dot on the horizon to focus on. A middle-aged 
woman, for example, pictured herself in a zoo with her grandchildren, who were 
not allowed to stay with her as long as she could not abstain from alcohol. This 
clear, feasible, attractive image and associated positive state helped her to keep 
motivated. In line with Popky (2010) the positive state was subsequently linked to 
desensitized trigger situations to further increase feelings of mastery. 
 Experts differ in the importance given to resource building in addiction (module 
1 and 2). Popky, in his latest version of DeTUR (Popky, 2010) places strong emphasis 
on positive and empowering interventions, especially in the ﬁrst phase of therapy. 
He starts with the question ‘What do you like and do best?’ (installing the answer 
with eye movements15) and continues with physically anchoring a true ‘positive 
treatment goal’. He then moves on with the identiﬁcation and desensitization of 
triggers for urge. He only works with the past ‘when it opens up’. His idea is that with 
the desensitization of triggers and installation of the positive, the patient’s ego 
strength grows to ‘a point where threads open leading back to core issues, if they 
arise…’ (p. 490). Other experts tend to indicate using TF-EMDR and in an earlier 
stage, especially with comorbid PTSD. 
14 The Safe Place Procedure refers to helping patients construct a safe/calm mental place using imagery 
before EMDR processing and between EMDR sessions. Patients may be instructed to visualize it daily, 
with the use of a cue word and associated positive feelings. In line with Hornsveld, et al. (2012) the use of eye 
movements is not advised. RDI basically follows the same procedure, but focuses on visualizing adaptive 
responses the patient needs in difficult situations. It uses the patients mastery (previous coping responses), 
relational (positive role models) or symbolic (e.g. archetypical ﬁgures) resources associated with relevant 
positive affect states to empower them in real-life situations. 
15 Again the use of eye movements, in line with Hornsveld, et al. (2012) , is not advised when positive 
material needs to be strengthened.
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3.8.3.  Module 3: TF-EMDR for comorbid PTSD 
We recommend using TF-EMDR when the presenting addiction is comorbid with 
PTSD. See Figure 1. PSTD and other comorbidities in addiction are easily overlooked 
(Gielen et al. 2012) or can only manifest during the recovery, making assessment in 
addiction a continuous process. In patients with comorbid PTSD the approach is 
essentially standard EMDR therapy as early as possible. The aim is not to reduce the 
addiction in the ﬁrst place, but to treat the PTSD, preferably alongside or integrated 
with addiction treatment. Substance use is no longer considered an absolute con-
tra-indication for TF-treatment (Van Minnen et al., 2012); only a factor to be taken 
into account and requiring good cooperation with the patient and expertise of the 
therapist in both addiction and trauma. The idea that trauma-work should be 
postponed until patients are stable and have reached a considerable period of 
abstinence is often not feasible, and is now outdated. 
3.8.4.   Module 4: TF-EMDR for emotional problems in patients with 
addiction and without-PTSD 
This module pertains to standard TF-EMDR therapy with respect to negative life 
experiences (ACEs, t-traumas) that are thought to have contributed to present 
emotional problems (e.g. anxiety, depression), but not directly to PTSD. EMDR will 
only have an effect on the addictive behavior itself, if these traumatic experiences 
are still fueling the emotional instability of the patient and if this instability is 
supposed to maintain the addictive behavior. In other words, the treatment plan is 
based on the self-medication hypothesis (Khantzian, 1985). Brown’s ﬁndings (Brown 
et.al. 2015) are positive for TF-EMDR in patients with a history of trauma exposure, 
both on the addiction as well as on the comorbid emotional problems. Individual 
therapist can include this module in their treatment plan, when the behavioral 
analysis of the addiction predicts that the addiction serves to regulate emotional 
problems and that this can be repaired by TF-EMDR.
3.8.5.  Module 5: TF-EMDR for patients with debilitating negative core beliefs 
This module describes a method called ‘From core-beliefs to targets’ (De Jongh, 
Ten Broeke & Meijer, 2010), for complex case conceptualizations. It assists in 
identifying relevant targets for EMDR, especially when there seem to be too many 
traumatic memories from which to select targets. Which ones are the most 
relevant? The method provides a reasonable alternative when the methods of 
‘affect-scan’ or ‘ﬂoatback’ seem to get a bit random. It is especially indicated when 
the symptom pattern of the addicted person seems to be driven by a negative core 
belief: a dominant belief about how the world works and who he or she is, rather 
than by speciﬁc emotional problems. Core beliefs generate affective and behavioral 
responses, which in turn contribute to new experiences that appear to conﬁrm the 
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cognitive bias: a vicious circle, hard to escape from. In addicted patients, low 
self-efficacy is known to be a signiﬁcant predictor for relapse and usage (Adamson, 
Sellman & Frampton, 2009); self-efficacy being deﬁned as the extent or strength of 
one’s belief in one’s own ability to perform a certain behavior in speciﬁc 
circumstances sometime in the near future (e.g. to be able to refuse a drink when 
offered). Low self-efficacy is self-perpetuating: it contributes to relapse, while 
relapse itself contributes to a further decrease in self-efficacy. The relevant core 
belief that accompanies a low self-efficacy might be formulated by the individual as 
‘I am incompetent’, ‘I am weak’, or ‘I am powerless’.  Often times these core beliefs 
existed before onset of the addiction; they actually seem to have added to the 
development of the addiction. Learning theory and the AIP model (Shapiro, 2001) 
assume that dysfunctional beliefs about oneself (e.g., ‘I am a bad person’), or the 
world (‘I am in danger’), or the capacity to handle difficult situations (‘I am a weak 
person’) are the resultant of multiple negative events. People are not born with 
negative core-beliefs or a low self-efficacy. Because of the quantity of events that 
have contributed to a dysfunctional belief, it may be efficient to use the core belief 
to identify the most relevant memories to be processed with EMDR (De Jongh et 
al., 2010). In short this method involves the following: 1) identifying the dysfunctional 
belief that is consistent with the patient’s problems. The dominant and most 
relevant core belief in addiction is often the one that contributes most to the low 
self-efficacy although other core-beliefs might be identiﬁed as more relevant to the 
maintenance of the addiction, 2) identifying experiences that have led to the 
formation of and perpetuation of this belief and (therefore) - so to speak - “prove” 
that the belief is true, and 3) “discredit” this “evidence” with EMDR. For a full 
understanding and description of this method see (De Jongh et al., 2010) and see 
(Palette of EMDR Interventions in Addiction, PEIA; Hornsveld and Markus, 2016) for 
this procedure tailored to addiction. 
 The method ‘from core-beliefs to targets’ is primarily used to treat more severe 
forms of pathology, such as severe social phobia, complex PTSD, and/or personality 
disorders. The method is not evidence based for addiction, nor for other disorders, 
but clinical practice seems promising.
3.8.6.  Module 6: AF-EMDR on negative flashforwards of prolonged abstinence
One of the ﬁrst goals in AF-EMDR is to reduce the impact of change-blocking fears 
or beliefs. Two fears are typically reported in addiction: the fear for prolonged 
abstinence (this module) and the fear for relapse when abstinent (next module). 
When these fears seem to hinder progress, they can best be tackled at an early 
stage of therapy.  
 It is not uncommon that patients – also when they are motivated to stop – have 
strong negative associations with abstinence. They fear for example, that they will 
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experience a boring life without thrills, constantly ﬁghting cravings, losing their 
friends, and struggling to avoid temptations. That perspective is not only 
discouraging; it’s also not realistic in that extent; it sometimes seems to have 
developed during the addiction to justify one’s behavior. 
 Because a ﬂashforward refers - by deﬁnition - to an overvalued image of the 
future, the negative self-referring cognition is something like: ‘I can’t stand it’, 
‘I don’t want to look at it’ or ‘It is unbearable to think of’. The desired positive change 
and ultimate statements (PC’s) go - as a consequence – something like: ‘I can handle it’, 
‘I can look at this doom scenario since it is not realistic’, ‘I am the one to make sure 
that this will not happen’ or ‘I am in control of my life’. Often we observe that the 
original ﬂashforward fades out, to make room for a more realistic picture of the future. 
 Asking for the NC as it is done in the standard EMDR protocol, ‘What words go 
best with the picture that express your negative belief about yourself now?’ is often 
confusing or is not very helpful to activate the full impact of the ﬂashforward. We 
therefore ask ‘Which statement about yourself or about your life with respect to this 
negative future scenario bothers you the most/ is most repulsive?’ (SUD-augmenting 
statement) this reveals answers like ‘my life is boring without alcohol’, ‘I will lose all 
my friends’, etc.  
 People differ in the extent to which they have and are aware of the presence of 
their doomsday scenarios. The clinician should ask for it with some persistence, 
and not be afraid to trigger these fantasies. The higher the SUD of these 
ﬂashforwards, the more valuable it seems to confront the addicted patient with his 
feared visions and help him or her to learn to reevaluate it in a realistic and 
empowering way, especially combined with module 3 (PTG). When people say that 
they are not afraid of abstinence because their aim is controlled use (or behavior), 
they are often not aware that their wish for controlled use is motivated by a negative 
image of abstinence. In accordance, our clinical experience is that many patients 
with a stated goal of controlled use shift to at least a period of full abstinence during 
AF-EMDR. So searching for a relevant ﬂashforward is still valuable despite intentions 
to pursue controlled use. Examples of negative images about abstinence are ‘alone 
and bored at the kitchen table’, ‘ridiculed by my friends at a party’ and ‘old and still 
craving’.  
3.8.7.  Module 7: AF-EMDR on negative flashforwards of relapse
This module is aimed at reducing the fear of a relapse. This may sound counterin-
tuitive for two reasons. Firstly, the fear of a relapse seems to be a healthy fear 
without the necessity to be reduced. Secondly, relapses are not unrealistic or 
irrational, they happen more often than not in the course of addiction treatment. 
However, the underlying catastrophic aspects of how the person visualizes a 
relapse is often a question of all or nothing, e.g. ‘all will be lost’, ‘then I’ll end in the 
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gutter’, ‘I am a total failure’, ‘I have gone back to day one’, etc.  If a person imagines 
the outcome of a possible relapse as very negative and highly probable, he or she 
will be hampered to try, or actual give up after a setback. Desensitizing and 
reevaluating these catastrophic images can help the person to gain a more realistic 
image of a possible slip or relapse; as an experience to learn from and not to be 
paralyzed by. 
 The NC is usually ‘I cannot handle (the image of) relapsing’ and corresponding 
PC‘s are: ‘I can handle this catastrophic image (because it is not realistic to think 
that everything is lost after a slip) or ‘I am in control’. Good questioning is essential 
to activate ﬂashforwards that the person is often not fully aware of. During EMDR 
on a ﬂashforward of relapse, past memories of relapses can arise, especially when 
not already treated with module 8. Earlier relapses are reprocessed when these 
memories arise, in the chain of associations.  
 Our experience is that ﬂashforwards quickly lose their frightening features. 
Patients start to see nuances in their all-or-nothing image of a relapse. They feel 
empowered when they realize that – even when there will be a relapse – the present 
situation is different from the catastrophic image in their head, or in the past. 
Spontaneous rescripting is the rule rather than the exception. The judgment of the 
own abilities to handle the situation has increased.
3.8.8.  Module 8: AF-EMDR for memories of relapse
Modules 8 and 9 are AF-EMDR modules based on the concept of the addiction 
memory (Boening, 2001) as described above. Modules 8 and 9 are also key 
features of the CravEx approach of Hase (2010)16. 
 In module 8, past memories (ﬁrst, worst, most recent) of relapse are identiﬁed 
and reprocessed (see Hase (2010) and Hornsveld & Markus (2016) for a 
comprehensive description of the procedure). Reprocessing memories of relapse 
serves two aims according to Hase (2010): ﬁrst, to reprocess the maladaptive 
memories of the addiction memory by adaptive information processing (AIP 
model), and second, to reduce levels of craving. Hase in his description (no verbatim 
or case descriptions available) of the procedure seems to focus on the second 
objective, reducing the level of craving, measured by the LoU. However, we 
observed that retrieving memories of relapse activate a sense of powerlessness that 
is highly maladaptive, as demonstrated by NC’s like: ‘I am weak’, ‘I cannot cope’, ‘I 
am a slave of my behavior’, etc17. Craving may be low, while SUD may be high. We 
recommend therefore, to enquire about the SUD as well, next to the LoU. 
Reprocessing these memories seems especially healing when the patient is able to 
16 CravEx (Hase, 2010) consists of AF-EMDR modules, 8, 9 and 14, preceded by resourcing (module 1) and 
and followed by future templates (module 15).
17 This may be similar in memories of withdrawal.
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shake of this paralyzing feeling through EMDR therapy; by reevaluating feelings of 
powerlessness, self-worth and mastery. 
 To make sure that all relevant debilitating memories are considered, we not 
only ask for memories of relapse, but also for other relevant memories of lack of 
control: ‘What other memories do you have whereby you clearly lost control over 
using/ doing [name substance or behavior]? and “What other experiences provide 
the strongest ‘proof’ that you cannot handle using/ doing [name substance or 
behavior]? In response to this last question for example, an alcoholic father 
mentioned that he was drunk at the wedding of his daughter. It was not a relapse, 
but a painful demonstration that he has no guts, and will never have. After 
reprocessing this memory, he decided to apologize to his daughter, took the 
responsibility and felt more decided and powerful than a long time before. Hase 
(2010) starts with the most recent memories, using the argument that they are 
easier to access and evaluate, but starting with the most salient, most signiﬁcant, 
agreed upon targets is well defendable.    
3.8.9.  Module 9: AF-EMDR for memories of craving  
In this module past memories (ﬁrst, worst and most recent) of craving are identiﬁed 
and treated with EMDR (for a full description see Hase, 2010 and Hornsveld and 
Markus, 2016). The reprocessing of memories of craving is almost always included 
in an AF-EMDR treatment plan. Indeed, in the case conceptualization or behavioral 
analyses of many patients, craving – a resultant of the triggering the addiction 
memory – is an important maintaining factor. 
Measures are the Level of Urge (LoU and/or the Level of Positive affect (LoPA). Aim 
is to reach a maximum reduction, preferably 0, before switching to installation of a 
PC. However, LoU and LoPA may still be rated 1-2 after successful and prolonged 
processing. We feel this is acceptable since the real aim is to maximize experienced 
control over craving. In a GHB case study (Qurishi et al., 2016; this issue), reducing 
the level of daily life craving was the main objective, and module 9 was chosen to 
start with. Three ‘craving memories’ were identiﬁed, the ﬁrst being ‘alone at home, 
dosing a GHB-ﬁx’. Retrieval of these memories led to acute craving levels of 8-10 
LoU. To maximize LoU and LoPA the therapist asked for a threshold-lowering 
statement instead of the NC: ‘‘When I use GHB, my life is much more fun”. 
 To start reprocessing when the LoU is as high as possible, we ask for a craving- 
augmenting-, or threshold (for subsequent use)-lowering statement, which often is 
a statement to give in to their desire (e.g. ‘ just one time’). Key question is: ‘What 
words do increase your urge to perform the behavior?’. Craving is increased more 
by these statements than by asking for a NC (‘What words best go with the picture 
that express your negative belief about yourself now?’). In our experience, this latter 
question usually leads to a decrease in craving. See Hase (2010) for a full description 
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of this procedure and see Hornsveld and Markus (2016) for the variant with the 
craving-augmenting statement. 
3.8.10.  Module 10: EMDR on positive memories
Since the last publication on CravEx (Hase, 2010), Müller (2013) described the 
signiﬁcance of positive episodic memories (e.g. the vivid memory of a ﬁrst shot of 
heroin, or the positive memory of being one of the boys while drinking) in 
experiencing and anticipating drug use. Thus, not only memories of relapse and 
craving are powerful forces to keep someone addicted, but positive memories as 
well. We already stated that EMDR on positive touchstone memories could be a 
promising adjunct to current treatment options. In this module the ﬁrst, most 
pleasant and most recent positive memories are selected and reprocessed. The 
attractiveness of the positive memory can best be expressed by either the LoU 
(Popky, 2010) or LoPA (Knipe, 2010). 
 It is a typical observation that after a few sets of positive associations, the 
person starts to see the negative aspects of the target situation, e.g. the social 
consequences or the hangover. Just like positive associations appear in trauma 
treatment, as soon as the person is no longer overwhelmed by the intrusive, 
emotional image, an overly positive memory turns into a realistic, adaptive version 
before it is ‘re-saved’ (reconsolidated) in long-term memory. Of course, on a rational 
level, the information about the negative consequences was already available, but 
here it is adaptively connected to the addiction memory. 
 From a theoretical viewpoint (learning theory) and validated by our clinical 
observations, 3 kinds of negative aspects may appear in the association chain of 
the addictive patient: a) the presence of negative consequences, e.g. hangover, 
shame, physical symptoms, b) the absence of positive consequences, e.g. no 
interesting job, no healthy friendship (of course, a and b are two sides of the same 
coin) and c) the function of the addiction becomes painfully accessible, what they 
are looking for and what they are trying to avoid, e.g. “I now realize that I am not 
drinking because I like to get drunk, but I want to get free, I am afraid for all those 
responsibilities”. 
 To illustrate an experience we have had with this module, a patient with binge 
eating disorder recalled a positive memory of eating large amounts of chocolate 
on the coach before the TV, her craving-augmenting statement being “chocolate is 
my best friend”. After initial associations on the sweetness of the chocolate and the 
sense of comfort (positive associations), she realized the negative feelings 
afterwards and her overweight (negative consequences) and that her friends were 
probably elsewhere, having fun without her (absence of positive consequences). 
After a while, she became sad and stated: ‘it is not about the chocolate, I hate it, I 
just want to have something for myself, to feel connected…’ (function of the 
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addiction). The therapist knew the issues of loneliness and feelings of abandonment; 
they were part of the treatment plan, but decided to continue reprocessing this 
memory by going back to target until the sweetness of the chocolate was almost 
gone. If new material had come up, the therapist would probably have allowed 
more associations, but in this module, the main aim is to reduce the attractiveness 
of the chocolate by adaptive information processing. At follow-up the patient said: 
“I still like chocolate, but the craving has gone, I now feel that it is a surrogate. You 
took away my best friend”.       
3.8.11.  Module 11: EMDR on feeling states and ‘linking memories’ 
This module is based on the work of Robert Miller (2010) and is a nice variant of the 
previous module. Miller’s starting point is the function of the addictive behavior; he 
emphasizes that every unhealthy behavior (substance use or behavioral addiction) 
is linked with an underlying healthy psychological desire. According to Miller, 
focusing on the urge does not automatically reveal this actual psychological need 
(e.g. longing for approval, bonding, or competence). For both the patient and the 
therapist it is not directly clear which part of the behavior is rewarding, and which 
need is satisﬁed, so this needs to be investigated ﬁrst. In the above case of the 
patient with binge eating disorder, the answer could be: ‘the most intense feeling is 
the very start of the binge, it gives me a feeling of warmth and belonging’. Miller 
would then ask: ”When you let yourself remember that event of starting the binge, 
how intensely do you feel that you belong?”. With the ﬂoatback technique Miller 
(2010) would then try to identify memories representing this linkage. He assumes 
that strong positive memories are formed within emotionally deprived persons: the 
more the need for a speciﬁc feeling, the stronger his reaction will be when the 
healthy desire is satisﬁed. The chocolate eating woman, for example, could have 
retrieved that she often went to her neighbor when her parents were arguing, and 
that she was welcomed with nice words and sweets and had experienced a feeling 
of belonging. The starting memory for reprocessing may be this older memory or 
the most recent; whatever is most potent (more examples in Miller, 2012). 
 From a learning-theory perspective this module is interesting since it directly 
addresses memory representations which are rewarding since they either fulﬁll a 
psychological need, or because they help to avoid negative feelings. For a full 
description of the FSAP, see Miller (2010) and Hornsveld and Markus (2016). 
3.8.12.  Module 12: EMDR on positive flashforwards of the behavior (‘dry use’) 
This module is based on the literature of desire thinking (Caselli & Spada, 2015), 
ﬂashforwards (Logie & De Jongh, 2014) and our clinical application of the procedure. 
Two appetitive ﬂashforwards are typically reported in addiction: ﬂashforwards of 
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performing the behavior (this module) and ﬂashforwards of the desired results of 
the behavior (next module). Vivid, intrusive imagery and perseverative thoughts 
regarding the behavior or use of the drug is a common feature in addiction and is 
called ‘desire thinking’ (Caselli & Spada, 2015) or ‘dry use’. It is known to escalate 
craving and drive to subsequent use. The corresponding memory representation 
can be conceptualized as a ﬂashforward of imminent use (seeing oneself sitting on 
the bench and eating chocolate, tonight). Given its appetitive nature we use the 
LoPA or LoU scale to rate its attractiveness, whatever is most prominent. We also 
use a craving or attractiveness-augmenting statement, e.g. ‘I’m on top of the world!’ 
or ‘I need this’. As with all dysfunctional positive memories, we frequently observe 
that strong bodily sensations may arise. As soon as they decrease, more adaptive 
associations arise, especially when a person is highly motivated. Healthy alternative 
scenarios appear as soon as the overwhelming desire has decreased.  
3.8.13.  Module 13: AF-EMDR on positive flashforwards about the desired goal 
In this module, EMDR is used to desensitize appetitive ﬂashforwards of desired 
goals that a patient tries to achieve with the addictive behavior (e.g. ‘winning the 
jackpot’ or ‘having a ball with friends getting hammered this weekend’). The patient 
visualizes not the behavior itself, as in Module 12, but the desired outcome of the 
behavior. E.g. for a shopping addicted patient, the shopping itself was not rewarding 
but showing off new possessions was. A recurrent ﬂashforward was the image of 
herself in an expensive wedding dress, watched by admiring family members. 
 Other examples from our caseload are: 1) a woman who was stalking her 
ex-boyfriend had a ﬂashforward that she was lying in his arms again. Desensitizing 
this memory was far more effective than any other intervention, because she 
realized during reprocessing that this coveted state was never going to happen, 
something she rationally already knew, 2) a convicted thief in a forensic setting had 
a positive ﬂashforward of himself sitting in a white limousine, a fantasy he already 
had as a child. After reprocessing this ﬂashforward with EMDR, the limousine was 
less attractive, a change that may have contributed to his progress. 
 We again use the LoPA and LoU scales to rate the attractiveness; we also use a 
craving or attractiveness-augmenting statement instead of a negative cognition. 
The positive cognition in ﬂashforwards is always ‘I can handle (this image)’. 
3.8.14.  Module 14: AF-EMDR on triggers
The desensitization of urge triggers is central in both Popky’s DeTUR (2010) as well 
as Hase’s CravEx (2010) approach. For the addicted person, daily life is full of risks, 
situations that may evoke strong urges or even relapses. Self-control procedures 
generally consist of mapping these situations and making plans (or learning new 
ways) to deal with these situations. Avoiding is one of the most effective strategies, 
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but this is not always possible or desirable; an ex-alcoholic will inevitably visit parties 
where alcoholic drinks are offered. In this module, AF-EMDR is applied to reduce 
craving in these situations. The procedure starts with the identiﬁcation of urge 
triggers, and then starting to desensitize them one by one, starting with the weakest 
trigger (Popky, 2010) or with the one of choice by the patient (Hase, 2010; Hornsveld 
& Markus, 2016b). Reprocessing is often very rapid, especially when memories of 
craving have already been desensitized in module 9. Another observation is the 
frequent rescripting during reprocessing: e.g. a son, for whom it is difficult to visit 
his father, because his father usually insists on drinking large quantities of good 
wine at dinner. During reprocessing the son is determined to call his father and to 
tell him in advance that he is not drinking any more, and that he will refuse any offer. 
The image of father offering a wine lost its attractiveness and tension (LoU = 0, 
VoC = 7,  ‘I can handle this’). 
 If a patient reports a lapse or relapse between sessions, this module can be 
applied to the triggers that brought up the urge to use.
3.8.15.   Module 15: Future templates, imaginal rehearsal and behavioral 
experiments 
The installation of future templates, as described in the EMDR standard protocol 
(Shapiro, 2001, 2010) is always important to obtain stable treatment effects. Difficult 
situations that the patient would like to cope with are mostly the same as the ‘trig-
ger-situations’ of the previous module. The alternative scenarios that emerge during 
spontaneous rescripting in module 14 can often be the future templates of module 
15. Both modules may be offered in an integrated way.     
 Future templates are – by deﬁnition – images or snapshots of effective coping. 
The next stage is to ask the patient to play a movie in their mind about future 
coping, with a beginning, middle, and end. If tension is felt, or blocks are hit, the 
patient is asked to open the eyes and follow the ﬁngers of the therapist. Therapists 
can make some suggestions in order to help inoculate their patients against future 
problems. If necessary, education on social skills and customs is provided ﬁrst. 
Resourcing (modules 1 and 2) can also be helpful to prepare the patient for difficult 
situations. Good worksheets for future templates can be found in Shapiro (2010). 
Imaginal rehearsing can by continued in the form of homework. The next stage is 
performing behavioral experiments (e.g. demonstrating adequate coping behavior 
in a trigger situation to see whether the patient can handle the associated stress). In 
the subsequent discussion of the experiments, new triggers and future templates 
may emerge that need some attention. 
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4. Discussion
More than 20 years of publications on EMDR therapy in addiction has yielded 
interesting ideas, different approaches and promising results. This paper aimed at 
presenting a critical analysis of the literature and a summary of existing protocols. 
Based on new developments in working mechanism research, we presented 
additional interventions for AF- EMDR. These new targets pertain to the reprocessing 
of positive memories, and positive and negative ﬂashforwards. The paper ended 
with a palette of conceivable targets for EMDR, worth reprocessing when 
conceptualized as having a signiﬁcant impact on the continuation of addiction. 
Clinical experiences are positive, both of us, our colleagues and our predecessors, 
Hase, Popky, Knipe and Miller, whom we owe a great deal of thanks. 
 Qurishy and co-authors (this issue) describe a GHB addicted patient who, 
although her regular treatment was successful, suffered from serious cravings and 
felt on the edge of relapse. The case report nicely demonstrates how interventions 
aimed at increasing motivation and self-control can be a major and necessary ﬁrst 
step, but were unable to deliberately reduce cravings during the day, in this case. 
The only way to try to reduce her cravings was to do it indirectly, by avoiding craving 
inducing situations (thus by self-control or stimulus control in this case). After 
reprocessing speciﬁc craving inducing images, spontaneous craving episodes 
declined substantially, without further self-control techniques.  
 As already mentioned in the introduction, addiction treatment (besides phar-
macotherapy) relies heavily on self-control procedures. New developments are 
often new variants to increase motivation and self-control. In this respect, EMDR is 
different. The presented palette of EMDR interventions in addiction (PEIA) may help 
to disentangle different approaches and guide future research. Despite the great 
clinical expertise in the ﬁeld, impressive case reports, and a handful of (quasi-) 
experimental studies, research is far behind clinical practice. Some recommendations 
for future research on EMDR in addiction: 
• When designing studies describe which components (as described in table 2) are 
used exactly, so results can be replicated;
• Elaborate on choices made when using EMDR therapy as a primary or add-on 
treatment. If used as an add-on treatment, try to keep TAU as constant as possible 
and measure relevant aspects of TAU (e.g. total time-in-treatment, treatment 
intensity, etc.);
• If elements of the PEIA are used, consider to design the study so that the effects 
of different interventions can be distinguished (e.g. by using a component study 
design, using different orders and/or by pre-post intervention measurements). 
If possible, try to relate participant or addiction characteristics to outcome of 
different interventions.
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We are currently involved in a randomized clinical trial in patients with alcohol 
addiction (Markus et al., 2015). Unfortunately, preliminary results seem disappointing, 
both for treatment as usual, and the additional value of several AF-EMDR modules. 
The results also suggest that, in contrast to the ﬁnding of Hase and colleagues 
(2008) in an inpatient setting, destabilization in some participants in the experimental 
group (possibly due to AF-EMDR therapy in participants with latent PTSD and a high 
tendency to disengage from treatment to cope with painful feelings) as well as a 
signiﬁcant treatment drop-out (in both AF-EMDR group as in TAU) can be an issue 
in an outpatient setting. The ﬁnal results will be presented elsewhere but we would 
like to conclude with some important points:
• The premise that successful processing of addiction-related memory represen-
tations should translate into a clinical signiﬁcant outcome is based on our 
understanding of the relationship between traumatic events and the development 
of PTSD. In single trauma, this refers to ‘one-trial learning’. In cases of prolonged 
or repeated traumatization, this relationship is essentially the same. However, as 
discussed before, the genesis and maintenance of addiction disorders is a 
multifactorial determined process, complicated by self-initiated and highly-re-
peated use or behavior as well as appealing outcomes. Therefore, the relationship 
between successful processing of addiction-related memory representations 
and clinically relevant outcomes may also be different. Research thus far suggests 
but has not unequivocally proven this relationship. If this relationship exists 
however, demonstrating a clinical signiﬁcant effect may require differences in 
timing, duration or intensity of EMDR therapy as would be expected from our 
experiences from TF-EMDR. 
• Although abstinence is not an absolute prerequisite for TF-EMDR as argued 
above, it may be different in AF-EMDR. In our experience with smokers for 
instance, we have noticed that pre EMDR commitment to abstain from smoking 
before the ﬁrst session, seems to ‘mobilize’ the craving and emotional charge 
associated with certain target images and may speed up the reprocessing 
process. What it does is increase a sense of ‘cognitive conﬂict’ between the 
‘wanting’ and higher order goals pertaining to, for instance, remaining abstinent 
in order to keep a job or increase martial satisfaction. Hase and colleagues (2008) 
treated participants in an inpatient setting in which abstinence was enforced. 
Eliciting relevant memory representations in that context may induce more 
‘cognitive conﬂict’ than in non-abstaining participants in an outpatient setting.
• Finally, some PEIA interventions target ‘old pain’ (modules 3-5, table 2) and 
therefore may destabilize some patients. The fact that Hase and colleagues 
noted no destabilization effects may be due to the fact that the CravEx protocol 
has a different focus (PEIA modules 8, 9, 14 and 15). Based on our experience, the 
reliving of old pain in addicted patients in itself is not so much troublesome, most 
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participants handle it well, but the fact that some participants choose to disengage 
from treatment when this occurs is problematic. In a period of weeks they can 
severely escalate their substance use which may coincide with an increase in 
comorbid psychiatric comorbidity and result in a crisis. In an inpatient setting this 
might not have occurred. So we need to establish guidelines based on patient 
characteristics of who can be treated in an outpatient setting and who needs the 
holding provided by an inpatient setting.
We hope to have demonstrated the potential and scope of EMDR therapy in 
addiction. Clearly further research is needed to see whether and if so, under which 
conditions EMDR therapy is effective in addiction disorders.
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Abstract
This article presents the ﬁrst experiences of using Eye Movement Desensitization 
and Reprocessing (EMDR) therapy to aid in the treatment of gamma-Hydroxybutyric 
acid (GHB) dependency. A case presented itself as a result of intense, treatment- 
resistant cravings despite pharmacological treatment. The patient received seven 
weekly sessions using a subset of the Palette of EMDR Interventions in Addiction 
(PEIA; Markus & Hornsveld, this issue) targeting both negative and positive valenced 
addiction-related memory representations from the past, present and future. 
Patient- reported GHB craving showed a gradual and prolonged reduction. Urine 
samples showed that the patient remained abstinent during and at least six months 
after EMDR therapy. Further research regarding the effectiveness of EMDR therapy 
in this particularly challenging group of substance users is warranted.
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1. Introduction 
1.1.  Gamma-Hydroxybutyric acid
Gamma-Hydroxybutyric acid (GHB) is a central nervous system depressant (Van 
Noorden, Van Dongen, Zitman, & Vergouwen, 2009) that is synthesized in human 
cells (Kemmel et al., 1998). Synthetically manufactured GHB is used in the treatment 
of narcolepsy (Boscolo-Berto et al., 2012) and alcoholism (Keating, 2014). 
Systemically administered GHB is able to pass the blood–brain barrier, leading to 
central nervous system mediated effects like sedation, sleep, abnormal electro-
encephalogram, and anesthesia (Cash, 1994). It is quickly absorbed with peak blood 
concentrations within one hour. GHB tolerance builds up speedily when patients 
use it regularly every day, resulting in physical dependence, which can generate 
severe withdrawal symptoms which may be life-threatening at higher doses 
(Zvosec, Smith , Porrata, Strobl, & Dyer, 2011).
1.1.1.  GHB addiction
The average user of GHB is fairly young, and many start using aged 15-22 years old 
(Gonzalez & Nutt, 2005). Others start later in life, depending on their prior drug 
history, peer group inﬂuences and economic situation. GHB is considered a 
‘club drug’ along with ketamine and Rohypnol® (Johnston, O’Malley, Bachman, 
& Schulenberg, 2013). There are hot spots of GHB abuse in the Western world 
(e.g. London, England) and it is more popular among certain sub-populations than 
among the general drug-using population, especially among those who frequent 
rave parties and gay nightclubs (Talbert, 2014). 
 While GHB dependency constitutes a relatively small but growing public health 
concern in a number of Western countries, such as the Netherlands (EMCDDA, 
2015), GHB and its precursor gamma-Butyrolactone (GBL) have a high dependence 
liability and its misuse has resulted in many fatalities (Brennan & Van Hout, 2014). 
Amongst drugs of abuse GHB is an especially alarming substance because it can 
easily and inexpensively be self-prepared, and adverse interaction effects with other 
sedative drugs are common (Nicholson & Balster, 2001; Timby, Eriksson & Bostrom, 
2000). Mortality rates after abuse of GHB are high, since there is only a narrow 
safety margin between a recreational dose and a lethal dose. After recreational use 
of the drug it is not unusual that people subsequently overdose and all of a sudden 
become incapacitated with reduced levels of consciousness requiring emergency 
hospital treatment. However, there are no effective antidotes that can reduce the 
sedative effects of a GHB overdose. Acute treatment is fundamentally supportive 
because rapid recovery follows as the drug is metabolized and blood concentrations 
are reduced.
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1.1.2.  Treatment of GHB addiction
Data in The Netherlands shows that 45% of GHB-dependent patients has a history 
of repeated addiction treatment (Wisselink, Kuijpers, & Mol, 2014). Treatment of 
GHB dependency has proven to be difficult with high chances of a quick relapse 
following detoxiﬁcation (Kamal, Schellekens, De Jong, & Dijkstra, 2015b). This is 
thought to be related to high levels of craving and psychiatric comorbidity. Currently, 
there are no evidence-based treatments for GHB dependency. In clinical practice, 
GHB dependency is treated with a combination of ‘treatment as usual’ (TAU) and 
off-label use of certain medication (Kamal, Loonen, Dijkstra, & De Jong, 2015a).
 The effect of relapse prevention training and baclofen on the course of GHB 
dependency after detoxiﬁcation has been examined in a large Randomized 
Controlled Trial (RCT) in the Netherlands (Kamal et al., 2015b). Baclofen is a GABA-B 
receptor agonist (Agabio, Preti, & Gessa, 2013). Its relatively long half-life may give 
it potential in substitute therapy by replacing GHB, which has a much shorter 
half-life. In addition, baclofen is thought to possess anxiolytic (Cryan & Kaupmann, 
2005) and anti-craving (Cruz et al., 2004; Terrier et al., 2011) properties. Experimental 
research in mice suggests that baclofen reduces GHB use (Fattore, Cossu, 
Martellotta, Deiana, & Fratta, 2001). The case we present here took part in the 
aforementioned study by Kamal and colleagues (2015b) but kept reporting high 
levels of craving after GHB detoxiﬁcation, despite prolonged use of baclofen. 
Therefore, alternative treatments for craving reduction were considered.
1.2. EMDR therapy
Eye Movement Desensitization and Reprocessing (EMDR therapy; Shapiro, 2001) is 
an evidence-based intervention for the treatment of posttraumatic stress disorder 
(PTSD; Bisson et al., 2007). As such, EMDR therapy has been applied in addicted 
patients with PTSD-addiction comorbidity (Abel & O’Brian, 2010; Brown, Gilman, 
Goodman, Adler-Tapia, & Freng, 2015; Kullack & Laugharne, 2016; Marich, 2009; 
Perez-Dandieu & Tapia, 2014; Rougemont-Bücking & Zimmermann, 2012; Shapiro, 
Vogelmann-Sine, & Sine, 1994; Zweben & Yeary, 2006) (see Markus & Hornsveld, this 
issue for an in-depth discussion of this literature).  Although EMDR therapy seems to 
have good results regarding comorbid PTSD symptoms, it seems to have mostly 
limited effects on addiction outcomes. The recent study of Brown and colleagues 
(2015) whereby additional trauma-focused EMDR therapy was provided to participants 
of a court program, shows promise however. It was associated with signiﬁcantly 
improved program outcomes, even if symptoms were below PTSD-threshold.
 Increasingly, research suggests that EMDR therapy also provides relief from 
various other psychological and somatic symptoms related to adverse life 
experiences (Shapiro, 2014). This is in accordance with the Adaptive Information 
Processing (AIP) model (Solomon & Shapiro, 2008) that posits that psychopatholo-
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gy is driven by memories of distressing life events. In the case of PTSD, it is thought 
that when an event evokes a high level of arousal, the memory is stored dysfunctional 
with associated information available during the event such as the emotions, 
physical sensations, and beliefs. When triggered, the activation of this memory may 
lead to maladaptive affective, somatic, and cognitive responses, unsuited for the 
current situation. According to the AIP model, desensitizing such salient memories 
with EMDR therapy integrates the dysfunctional stored memory with existing 
networks containing adaptive information. 
 EMDR therapy is characterized by eight phases designed to access and process 
such memories: 1) history taking; 2) preparation (education about symptoms and 
applying stabilization techniques if necessary); 3) assessment (activation) of target 
images (causative events, current triggers and anticipated future challenges); 
4) desensitization using bilateral stimulation (induced eye movements); 5) installation 
of a positive cognition (PC); 6) body scan (identifying and processing residual 
distress); 7) proper closure of sessions; and 8) reassessment (during the next 
session) (Solomon & Shapiro, 2008). 
 Research has demonstrated that EMDR therapy may not only be used to 
desensitize distressing memories such as in PTSD but also positively valenced 
(Engelhard, Van Uijen, & Van den Hout, 2010) and fantasy images (ﬂashforwards; 
Logie & De Jongh, 2014) such as those typically seen in impulse control disorders, 
eating disorders and addiction. 
1.3. Addiction treatment with EMDR therapy
The treatment of addiction is, in many ways, much more complex than PTSD. 
For instance, both classical and operant conditioning play an important role in the 
genesis and continuation of addictions. Classical conditioning refers to learning by 
association. In the case of addiction this can be the association of (in itself neutral) 
cues and contexts such as a bar, seeing someone drinking etc. with the taste of 
beer (the unconditioned stimulus). After a while the previously neutral stimulus 
becomes a predictor of drinking beer and elicits a conditioned response: craving. 
Operant conditioning refers to learning by reinforced behavior. In the case of 
addiction, drinking behavior which is motivated by the wish to reduce experienced 
tension is reinforced by its effectiveness in doing so (negative reinforcement or 
reinforcement by relief or avoidance of something unwanted). Similarly, drinking 
behavior aimed at inducing a euphoric mood is also reinforced by its effectiveness 
in reaching this goal (positive reinforcement or reinforcement by reward). An intriguing 
phenomenon is that a mix of negative and appealing consequences may create 
avoidance and approach tendencies at the same time. Behavior associated with 
addiction is also, by its very nature, often and willfully repeated in many different 
contexts. Research on adverse childhood experiences (ACE) has also shown that 
531030-L-bw-Markus
Processed on: 29-5-2019 PDF page: 132
132 | Chapter 6
many addicted patients have a history of emotional, physical and sexual neglect or 
abuse (Dube et al., 2003). While this may or may not lead to PTSD in a strict sense, 
the relationship between these ACEs and the development of addiction later in 
adolescence has shown higher correlations than with other categories of psychiatric 
problems (McLaughlin et al., 2012). 
 Shapiro and colleagues (1994) were the ﬁrst to publish an article on EMDR 
therapy in traumatized addicts. Ahead of their time, they used EMDR therapy to 
work on trauma-, coping- and addiction-related (relapse prevention) goals. 
However, regarding the latter goal, research using EMDR therapy to inﬂuence 
addiction is still limited. The evidence base consists mainly of anecdotal reports, 
case or multiple baseline studies of substance use (e.g. Abel & O’Brien, 2010; 
Tsoutsa, Fotopoulos, Zakynthinos, & Katsaounou, 2014) and behavioral addictions 
(e.g. Bae, Han, & Kim, 2013; Bae & Kim, 2012; Cox & Howard, 2007; Miller, 2010, 
2012). Although most reported positive ﬁndings, others reported equivocal or 
negative ﬁndings (e.g. Cecero & Carroll, 2000). The interpretation of results is 
further complicated by the fact that different EMDR approaches have been 
developed, most notably the Desensitization of Triggers and Urge Reprocessing 
(DeTUR; Popky, 2005), Craving Extinguished (CravEx; Hase, 2010), and Feeling-State 
Addiction Protocol (FSAP; Miller, 2010). Others have documented approaches 
which are not publicized in a detailed or scripted format which hampers their 
usefulness in both practice and research (Barbieri, 2008; Omaha, 1998). A review of 
the work of the pioneers of EMDR and addiction is described in more detail 
elsewhere (Markus & Hornsveld, this issue).
 O’Brien and Abel (2011) suggest using the stages of change model which 
reﬂects how people progress as they engage in behavior change (Prochaska & 
DiClemente, 1982, 1992), to guide clinical decision making. However, it has been 
argued that the problems with the model are so serious that it should be discarded, 
despite its intuitive appeal (West, 2005). Among others, it’s conscious decision-mak-
ing model of behavior are seen as being too simplistic, suggesting that individuals 
typically make coherent and stable plans. However, research suggests considerable 
instability in behavioral intentions (Hughes, Keeley, Fagerstrom, & Callas, 2005). 
Nevertheless, the stages of change model may provide a more dynamic rather 
than a phased approach to clinical guidance and motivational strategies when used 
on a session-by-session base. The important issue is the need to tailor the treatment 
to the patient as O’Brien and Abel (2011) suggest.
 To date, only one RCT has been conducted to study the potential of EMDR 
therapy when targeting addiction. Hase, Schallmayer and Sack (2008) compared 
the effectiveness of two, one hour sessions of EMDR therapy (using the CravEx 
protocol (Hase, 2010)) added to TAU with TAU only in a sample of alcohol-depen-
dent inpatients following detoxiﬁcation. By targeting memories of intense craving 
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and relapse, processing commenced until targets no longer elicited craving. The 
group receiving EMDR therapy in addition to TAU rated their craving as signiﬁcantly 
lower after one month, and showed a lower relapse rate at follow-up after one and 
six months. However, the sample size was relatively small and the drop-out rate was 
very high, raising questions about the actual efficacy of this approach.
1.4. The Palette of EMDR Interventions in Addiction (PEIA)
Markus and Hornsveld (this issue) described a set of 15 resourcing, trauma- and 
addiction-focused EMDR interventions (‘modules’) which are thought to be 
particularly useful and effective in addiction: the Palette of EMDR Interventions in 
Addiction, in short ‘PEIA’. The set of interventions were selected on the basis of 
existing protocols, theoretical considerations, and clinical experience. The set is 
not evidence based nor meant as a new protocol but provides opportunities where 
therapists can choose from, depending on history taking and individual case con-
ceptualization alongside treatment based on prevailing guidelines. Nevertheless, 
current clinical experience with the PEIA suggests that it is hard to determine 
beforehand which modules are most useful in a speciﬁc patient. Therefore all 
modules should be considered during the assessment phase. If a module does not 
generate relevant targets (no images and/or no or little associated positive or 
negative emotionality or craving) the focus shifts to the next module. To enhance 
commitment, the order and relevance of the goals to achieve should be a shared 
decision. Worksheets for the PEIA modules can be downloaded from the internet 
(Hornsveld & Markus, 2016). 
 Elements and ideas from the existing EMDR protocols aimed at addictions 
(Hase, 2010; Miller, 2010; Popky 2005) and a protocol for dysfunctional positive 
affect (Knipe, 2010) were combined and revised. This was done since it was felt that 
the existing protocols reﬂect interesting albeit different and sometimes partly 
overlapping approaches which, taken together, provided an incomplete description 
of possible interventions in addiction. To complete these interventions, insights and 
implications from experiments on working memory theory (Hornsveld et al., 2011), 
desensitization of positive targets (Engelhard, Van Uijen, & Van den Hout, 2010) and 
ﬂashforwards (Engelhard et al., 2011) were incorporated. Finally, Markus and 
Hornsveld (this issue) both used the three-pronged approach (targeting past 
disturbances or traumatic experiences, present triggers, and anticipated future 
occurrences or situations, in that order; Shapiro, 2001) as well as elements from the 
two-method approach (whereby memories of etiological and/or aggravating 
events are either speciﬁed on a time line or are accessed by the associated core 
beliefs; De Jongh, Ten Broeke, & Meijer, 2010) to construct a framework for case 
conceptualization. So the PEIA encompasses, integrates, completes and sometimes 
adjusts existing protocols (Hornsveld & Markus, 2016).
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The ﬁrst stage of the PEIA involves explaining certain rules to the patient and asking 
for their commitment to transparency (regarding craving and use), attendance at 
sessions and substance use. Following this, the rationale for using EMDR therapy 
and its use in addiction is discussed with the patient. Treatment goals (controlled 
drinking or abstinence) may vary and are only noted. As stated above, the order an 
choice of modules depend on the case-conceptualization, so the order of modules 
presented here may differ from those used in treatment of a speciﬁc case. The ﬁrst 
two modules are concerned with increasing safety, strength and accessibility of 
resources by resourcing. Module 1 represents the safe place exercise (Shapiro, 
2001) and Resource Development and Installation (RDI; Korn & Leeds, 2002; Leeds 
& Shapiro, 2000), indicated when there is a need for preparation, enhancing skills 
and resources to handle forthcoming difficult situations. Module 2 represents the 
installation of a positive treatment goal (Popky, 2010), indicated when a motivating, 
achievable, personal goal needs to be strengthened. Modules 3-5 are concerned 
with trauma-focused EMDR. Module 3 reﬂects the use of the standard EMDR 
protocol with memory representations associated with PTSD (T-trauma’s; Shapiro, 
2001). Module 4 reﬂects the use of EMDR therapy on (often pre-addiction) memory 
representations of ACE’s and t-trauma’s which fuel negative affect and affect 
intolerance (using approach 1 of the two-method approach of De Jongh, et al., 
2010). In essence, it makes use of a time line to specify memories of the etiological 
and/or aggravating events in a meaningful way. In this module (as in the previous 
module) addiction is conceptualized as a self-medication strategy (Khantzian, 
1985). Module 5 describes the use of EMDR therapy on memory representations 
fueling negative core beliefs (ACE’s, t-trauma’s). Here, addiction is conceptualized 
as maintained by low self-efficacy  (e.g. regarding drinking refusal) or self-esteem 
and fueled by memory representations underlying dysfunctional core beliefs (e.g. 
“I am spineless”; using approach 2 of the two-method approach of De Jongh et al., 
2010). The remaining modules are concerned with addiction-focused EMDR. 
Modules 6-8 aim to reduce the impact of change-blocking fears. Module 6 
describes the use of EMDR on negative ﬂashforwards of prolonged abstinence 
which is important when there is a fear of sobriety. Module 7 describes the use of 
EMDR on negative ﬂashforwards of relapse. In contrast, module 8 is focused on 
memories of relapse which may induce feelings of powerlessness regarding the 
ability to control oneself when tempted. It resembles Hase’s (2010) approach. 
Modules 9-13 aim to reduce the attractiveness of the addictive behavior. Module 9 
reﬂects EMDR on memories of craving (also resembling Hase’s (2010) approach) 
and is useful in cases of high levels of craving and corresponding relapses. Module 
10 describes EMDR on positive memories (resembling Knipe (2010) and Miller 
(2010) associated with the addiction which is useful when the patient wants to 
reach an unrealistic or dysfunctional goal. Module 11 reﬂects Miller’s (2010) FSAP 
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approach regarding memories linking substance or behavior with underlying 
healthy needs. Module 12 describes the use of EMDR on positive ﬂashforwards 
about ‘dry use’ (anticipated use or carrying out the behavior, e.g. gambling). Module 
13 describes the use of EMDR on positive ﬂashforwards about a desired goal or 
outcome (the desired outcome of the substance use or the behavior itself, e.g. 
winning the jackpot). Modules 6, 7, 12 and 13 are novel applications of EMDR 
therapy. Modules 14 and 15 aim to increase the stability of treatment effects. Module 
14 is focused on the desensitization of trigger situations in the present (as described 
by both Hase (2010) and Popky (2010)) while module 15 describes future templates 
regarding present situations that may trigger relapse (Hase, 2010; Shapiro, 2010).
 There are some important deviations from the standard EMDR protocol 
(Shapiro, 2001) and other documented approaches (Hase, 2010; Miller, 2010; 
Popky, 2005). Firstly, depending on the nature of the target ‘subjective units of 
distress’ (SUD), the ‘Level of Urge’ (LoU) or the ‘Level of Positive Affect’ (LoPA) may 
be used to identify suitable targets and monitor progress. Secondly, the LoU may 
still be rated 1-2 after successful processing since the real aim here is to maximize 
experienced control over craving. Thirdly, in the case of targets that primarily elicit 
craving instead of distress, a threshold-lowering cognition (e.g. ‘One drink is ok ’) is 
used instead of the negative cognition (NC), thus maximizing craving. Similarly, in 
the case of targets that primarily elicit a positive feeling instead of distress, cognition 
that maximizes the positive feeling (e.g. ‘I’m on top of the world!’) is used instead of 
the NC. While images that elicit positive feelings or craving may be associated with 
dysfunctional cognitions, Markus and Hornsveld (this issue) believe NCs are not 
useful with these kinds of images. Since the overall goal is to increase the positivity 
and/or craving associated with the image before desensitization commences, a 
threshold-lowering thought is used to induce this. Finally, following Hornsveld et 
al.’s recommendation (2011), no bilateral stimulation is used when using additional 
techniques like RDI (Leeds & Shapiro, 2000) or strengthening positive goal-related 
imagery (Popky, 2005).
 In sum, the ongoing development and research in the ﬁeld of EMDR opens up 
new and intriguing possibilities for the treatment of addiction. Regrettably, thus far 
only the CravEx protocol (Hase, 2010) has been evaluated in an RCT which was 
unfortunately relatively small, while the DeTUR protocol (Popky, 2010) was used in 
a few case studies and a multiple baseline study was published using the FSAP 
(Miller, 2010) in a number of patients with behavioral impulse control problems 
(Miller, 2012). A large subset of the PEIA is currently being investigated in a large RCT 
in alcohol-dependent outpatients in the Netherlands (Markus, De Weert-Van Oene, 
Becker, & De Jong, 2015). What follows is a documented case that presented itself 
and was treated with a subset of the PEIA (Markus & Hornsveld, this issue). 
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2. Case history
The individual, who will be henceforth referred to as A. was at the time of treatment 
a 23-year-old woman who presented herself for treatment of GHB and amphetamine 
dependence at Novadic-Kentron, an addiction care center in the Netherlands. 
When she was 14 years old, she started using amphetamine and this quickly 
developed into a daily habit when she felt that it numbed her emotions effectively. 
In 2013, out of curiosity A. combined her amphetamine habit with GHB. It helped 
her to stop worrying and made her feel “very happy”. However, her GHB use also 
quickly developed into a daily habit whereby she had to use a dose of GHB every 
two hours to avoid withdrawal symptoms. Over the two years of using GHB and 
amphetamine, she developed the conviction that only GHB could help her to “feel 
happy” and make her “a nicer person to be with”. These convictions as well as 
feelings of worthlessness, withdrawal symptoms and particularly psychotic 
symptoms (visual hallucinations and paranoia) that arose when she used less or 
tried to abstain from GHB drove her continued use. A. increased her GHB use over 
time in order to keep feeling happy.
 A. had angry outbursts from a young age. Emotions, with the exception of 
anger, were neither displayed at home nor discussed. Her parents often quarreled 
while A. displayed behavioral problems when she felt she did not get what she 
wanted. Although A. completed primary school without problems, she never liked 
school. She experienced anxiety and tension in social situations and found 
concentrating difficult and demonstrated impulsive tendencies. Tension often 
resulted in aggression and other behavioral problems and this problematic behavior 
was augmented further when she started using amphetamine. She became 
involved in aggressive encounters and was even jailed for 24 hours after one 
particular incident. Although she received special education, her drug habit 
increased while her life deteriorated. When A. was 16, her parents divorced and this 
had a hugely negative impact on her. A., her mother and younger brother stayed 
together. 
 A.’s ﬁrst admission for amphetamine detoxiﬁcation was when she was 18 years 
old. Her mother issued A. with an ultimatum: either go through detoxiﬁcation, or 
leave home. Although she went through detoxiﬁcation, A.’s drug use only increased 
afterwards. In January 2015, A. was admitted to Novadic-Kentron for three weeks 
of GHB detoxiﬁcation in a juvenile inpatient setting. At that time she hardly 
experienced any amphetamine craving and only used occasionally, when under 
the inﬂuence of GHB. Psychological assessment revealed social phobia, ADHD and 
borderline personality disorder. Assessment of her Intelligence Quotient (IQ; using 
the Wechsler Adult Intelligence Scale (WAIS-IV; Wechsler, 2008)) showed a 
signiﬁcant lower working memory index score than others in her age-group and a 
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total IQ score of 80. A. participated in the aforementioned baclofen study and as 
such was prescribed 80 mg baclofen daily to reduce her intense GHB cravings. The 
craving for GHB (as measured on a visual analogue scale) remained very high (8-10 
on a scale from 0-10) for weeks and resulted in a lapse during clinical treatment. 
After 16 weeks the baclofen was discontinued on the request of A. since she 
experienced no effect on craving. 
 During intensive, partly inpatient aftercare A. received Cognitive Behavioral 
Therapy (CBT) and psychomotor therapy aimed at her social phobia and emotion 
regulation difficulties. Relapse prevention training was added for obvious reasons. 
In addition, EMDR therapy aimed at craving reduction was suggested by the 
psychologist involved in her treatment (third author) since treatment with baclofen 
had not been successful thus far and there are no evidence-based pharmacologi-
cal alternatives. A. agreed and a total of seven weekly EMDR therapy sessions were 
planned and carried out by the third author. Urine controls showed that at the start 
of EMDR, she had been abstinent from GHB for at least two weeks, and at that point 
the baclofen treatment had been discontinued for three months. 
 The EMDR therapist used functional analysis to guide target selection. This 
refers to the application of the laws of operant conditioning to establish the 
relationships between stimuli and responses to determine the motivations for a 
certain behavior. In this case memory representations eliciting the strongest 
cravings were selected since they seemed to fuel the current intense GHB cravings 
most directly. This corresponded to PEIA modules 7 (negative ﬂashforwards of 
relapse although this transformed into a positive ﬂash-forward about use), 10 
(positive memories associated with the addiction), 12 (positive ﬂashforwards about 
‘dry use’ (imagining preparatory behavior or actual use), and 14 trigger situations 
(Markus & Hornsveld, this issue). The other modules were explored with A. but this 
did not result in the identiﬁcation of other suitable targets at that time. 
 At the start of each session the most suitable (most craving eliciting) memory 
representation to desensitize next was established by shared decision making 
between the therapist and patient. During reprocessing negative valenced images 
(about a dull future without using GHB) emerged in the association-chain and were 
also reprocessed as a result.
Most of the sessions were concluded in 45-60 minutes because the targets 
identiﬁed in each session could be desensitized quite rapidly. Before and after each 
session, A. rated her overall level of craving on a Likert scale (0 = ‘no craving’ – 10 = 
‘maximum craving’; see Fig. 1). An overview of the EMDR sessions is provided below.
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3. EMDR sessions
The treatment goals for A. were to reduce GHB craving and be able to cope with 
residual GHB craving. The EMDR therapy rationale followed that of the PEIA (Markus 
& Hornsveld, this issue). In this case, the EMDR therapist decided to base the target 
selection on the outcome of a function analysis of GHB craving and use. This was 
done because A. experienced very high cravings and feared she might relapse 
quickly when triggered. Memory representations that elicited the greatest craving 
were selected for desensitization. Target speciﬁcs are listed in Table 1. 
Session 1 
The ﬁrst craving-eliciting memory representation selected by A. was a very clear 
image of a situation whereby she dosed GHB with a syringe, anticipating subsequent 
GHB use (see Table 1): a positive ﬂash-forward of preparatory behavior. During 
activation of the target image, A. felt a sensation in her stomach and hands similar 
Table 1  Speciﬁcs of activated targets during EMDR therapy
Session Image Threshold-lowering thought
1 Alone at home, dosing a GHB ‘ﬁx’ ‘When I use GHB, my life  
is much more fun’
2 In the living room, listening to music with friends from the 
drug scene. Holding a syringe, dosing the GHB before taking it
‘I’m a nicer person  
using GHB’
3 Sitting next to the car’s driver, having fun with friends while 
holding a dose of GHB, on the verge of swallowing it
‘If I use GHB, I’m enjoying  
life more’
4 (Going ‘back to target’ of session 2): in the living room, listen-
ing to music with two friends from the drug scene. Holding a 
syringe, dosing the GHB
-
5 Sitting alone on the bed, listening to hardcore music whilst 
under the inﬂuence of GHB
‘I feel great with GHB’
6 Sitting on a sofa with GHB on the table in front of her ‘If I take GHB I feel  
great again’
7 Sitting with GHB in front of her ‘Using GHB would be  
very nice’
Note: PC = positive cognition; VoC = validity of cognition; LoU = level of urge; LoPA = level of positive affect.
531030-L-bw-Markus
Processed on: 29-5-2019 PDF page: 139
Casestudy EMDR GHB craving | 139
to psychomotor unrest often experienced during GHB use. At the start of the de-
sensitization (using eye movements) A. expressed positive associations with her 
GHB use. However, as it commenced, she expressed more and more thoughts 
about the negative consequences of her use and the positive consequences of not 
using GHB. Desensitization commenced, until LoU was reduced to 2. Markus and 
Hornsveld (this issue) suggest that it’s not unnatural for some images to elicit 
craving in most of us, and therefore such images may not need to be fully 
desensitized. The dysfunctionality is not so much in the craving elicited but in the 
fact that some of us feel we cannot control our behaviour because of it. A LoU of 2 
should restore this feeling of control sufficiently. 
 Subsequently, the PC, which had already crept up to a VoC score of 6, was installed 
completely (VoC score 7). A. received a homework cue exposure assignment which 
was for her to buy a syringe during her next leave such as she used to dose the GHB 
before and she was to keep this with her until craving, if elicited, was reduced. Her 
father would accompany her. Otherwise cue exposure was deemed too soon.
PC VoC 
(1-7)
Emotions LoU / LoPA
(0-10)
Body location
‘I don’t need the GHB,  
I can handle this’
2 Unrest 9 (LoU) Stomach  
and hands
‘I can handle this  
(without GHB)’
2 Cheerful 8.5 (LoU)
10 (LoPA)
Stomach  
and hands
‘I can handle this’ 5 Cheerful 8 (LoU)
8 (LoPA)
Stomach  
and hands
- - - 8 (LoU)
6 (LoPA)
-
‘I can feel good  
without GHB’
3 Happy and satisﬁed 7 (LoU)
6 (LoPA)
Hands, legs  
and head
‘I can resist GHB,  
even when it’s  
in front of me’
5 Anxiety mixed with a thrill  
of pleasure
7 (LoU)
8 (LoPA)
Arms, hands  
and legs
‘I can handle this’ 4 Excited but also disappointed 9 (LoU)
5 (LoPA)
Hands, legs  
and stomach
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Session 2
A. did well after her previous session and still abstained from drug use. However, 
the craving had returned to its previously high levels. She had not done her 
homework yet but planned to do so in the following week. The session started with 
one of the other positive, craving-eliciting memories identiﬁed in the ﬁrst session, 
in this case a positive memory associated with GHB use.
 In the PEIA the therapist focuses on reducing the highest score. In this case this 
was the LoPA (see Table 1). During desensitization the same pattern as in the ﬁrst 
session emerged whereby positive associations were replaced with negative 
associations of GHB use. The LoPA was eventually reduced to 3. The PC was 
installed to VoC 7. A. received no new homework but was determined to carry out 
the previous session’s homework assignment.
Session 3
Although A. experienced some craving after the previous session, it was never rated 
higher than ‘6’. A. did her homework and bought the syringe but at that point it no 
longer elicited craving. A.’s next positive, craving-eliciting memory reﬂected a road 
trip whereby she drove around with some friends, listening to music, having fun 
and using GHB. Again, this reﬂect a positive memory associated with GHB. 
Interestingly, A. chose the moment just before she took a dose of GHB instead of 
the moment of actually using it. She explained how she loved the feeling of being 
able to give into the craving more. At ﬁrst, many positive associations of GHB use 
came up but as LoU and LoPA ratings decreased, negative feelings and thoughts 
associated with earlier GHB use arose. A. realized very clearly she had become 
increasingly restless, anxious and, in the end, extremely paranoid using GHB. The 
LoPA and LoU were eventually reduced to 2. The PC was installed to VoC 7. 
Session 4
Although A. did well since her previous session she requested to go back to the 
target of Session 2 since she felt it still elicited GHB craving. One possible explanation 
is that while the LoPA was reduced to 3 during that session, the therapist did not 
check the LoU at the end of the session, which still may have been high. This poses 
the question whether LoPA reduction should be the primary goal in targets which 
also elicit strong cravings as it is possible LoU reduction is a more effective approach 
in such cases. Therefore, while the LoU also was not fully reduced after this session, 
the target no longer needed further desensitization in subsequent sessions. Desen-
sitization occurred quickly during this session, with the LoU rated ‘2’ within 20 
minutes. Negative associations of GHB use came up quickly and A. experienced an 
increased sense of conﬁdence that she could manage life without GHB and still feel 
happy. The PC (‘I can handle this (without GHB)’) was (again) installed to VoC 7. 
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Session 5
A. experienced reduced craving following the previous session, mostly rated ‘5’, but 
never higher than ‘6’. A. reported that certain music reminded her of a scene (a trigger 
situation) set in her now ex-partner’s attic, where GHB was stored. Desensitization 
occurred quickly again, inducing thoughts in A. that she often didn’t feel well under 
the inﬂuence of GHB, but instead felt anxious and physically worse. Within 30 
minutes, the LoU fell to a rating of ‘1.5’. The VoC was already 7 after desensitization. 
 She received a new cue exposure homework assignment whereby she had to 
listen to music (the same to which she used to listen to while using GHB) daily for 
15 minutes. A. felt she could handle any craving which might arise, also because 
she would begin the assignment by practicing in an inpatient setting. 
Session 6
The week following the last session went well. A.’s level of craving was never higher 
than ‘4’ or ‘5’ on a scale of 0-10. As per her assignment, she listened to hardcore music 
in different contexts. Sometimes it elicited craving, but she could handle it well.
 When A. thought back to the targets desensitized in the previous sessions, she 
remarked that although she still associated them with a good time, they no longer 
elicited strong cravings (maximum ‘4’). A. decided with her EMDR therapist that the 
sixth session would focus on strengthening her self-conﬁdence. She described a 
negative ﬂashforward of relapse, expressing fear that if she were to be around GHB 
in the future, she would not be able to control herself. However, thinking about a 
possible relapse was also associated with expected positive effects of and strong 
cravings for GHB and a very uncertain situation ensued, in which craving and 
positive feelings prevailed. After the ﬁrst 10 minutes of desensitization, a positive 
feeling towards GHB prevailed whilst A. felt a great deal of physical unrest. 
Thereafter, the positive feeling subsided and more negative associations of GHB 
use surfaced. The LoPA was reduced to ‘1’. The VoC was raised to 7. She expressed 
a sense of pride that she would be strong enough not to take GHB if made available 
to her in the future. 
Session 7
A. had not experienced much craving in the previous week, and it never rated 
above ‘3’. Upon A.’s request, the session focused on a memory representation of a 
trigger situation similar to (but not the same as) that covered in the previous session. 
During target activation she felt excited but also disappointed since she felt it would 
mean she would still hang out with the ‘wrong’ people. During desensitization, 
the LoPA initially rose to ‘9’ while few cognitive associations were reported. Most 
associations were physical in nature, such as feelings of tension in her arms, 
shoulders, legs and belly. After 15 minutes, the LoPA was reduced to ‘1’. A. remarked 
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that, in her opinion, the LoPA could not be reduced further since she found it 
difficult to let it go altogether. On the other hand, the physical sensations had 
subsided entirely. The LoU was reduced to 0.5. The VoC was raised from 6 to 7. 
The body scan stage revealed no craving or positive tension. 
4. Epilogue
Urine controls during EMDR demonstrated that A. remained abstinent from GHB 
over the treatment period. After EMDR therapy was ﬁnished, A. expressed that she 
was very happy with its outcome. The craving she experienced was much lower 
than at the beginning of the treatment as can be seen in Figure 1 below. 
 Although A. was still unsure whether she would successfully remain abstinent 
when confronted with other users, her conﬁdence had grown. Two months later A. 
moved into a sheltered housing project. Although cravings were present in the 
background, she said that the baseline intensity was substantially lower than before 
EMDR therapy (rated ‘4’, ‘at least ﬁve points lower than before EMDR therapy’). She 
was still abstinent from GHB but reported some controlled alcohol use (only during 
weekends, consuming 2-3 units on each occasion). Regarding the latter, this was 
considered a treatment success. Despite ongoing debate, a review suggests that 
treatments that aim for controlled use appear to be as effective as those that aim 
for abstinence while treatment goals that are chosen by the patients themselves 
increase the treatment success rate (Van Amsterdam & Van den Brink, 2013). One 
month later, her cravings (now rated ‘2-3’) and alcohol use (now 1-2 units on each 
occasion) were reduced somewhat further while she still abstained from GHB. Six 
Fig. 1   Changes in pre- and post-treatment levels of subjective craving over the 
course of seven EMDR therapy sessions.
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months following EMDR A.’s urine control was still negative for GHB while she 
reported no lapses or relapses in that period. She expressed a sense of pride in her 
progress. A. is currently living in a housing farm where she works and receives care 
if necessary. 
5. Discussion
GHB dependency is a growing concern and high relapse rates following 
detoxiﬁcation are seen, often quickly (Kamal et al., 2015b). This case study is the ﬁrst 
account of the use of EMDR therapy for treating GHB dependency. A 23-year-old 
woman with a nine year history of amphetamine dependency and two years of 
additional GHB dependency and comorbid social phobia, ADHD and borderline 
personality disorder as well as a low intellectual functioning, was treated successfully 
regarding her persistent and intense GHB cravings. At follow-up after six months 
she maintained abstinence from both amphetamine and GHB and experienced 
little craving since the end of the EMDR therapy. 
 The case is interesting given the fact that no evidence-based interventions for 
GHB dependence currently exist. Baclofen treatment, provided as part of an 
ongoing study on GHB detoxiﬁcation and relapse prevention (Kamal et al., 2015b), 
did not reduce intense cravings in the case described here. However, in as few as 
seven 45 minute sessions of EMDR therapy the intense cravings were reduced to a 
manageable minimum. Although the EMDR therapist took a liberal approach to the 
use of the PEIA (Markus & Hornsveld, this issue), thus far the effects (prolonged 
abstinence and reduced craving) seem substantial and stable. This ‘shared decision’ 
approach to target selection may also have fostered treatment engagement in this 
particular patient. Although many authors have used a trauma-focused approach, 
even in non-PTSD, addicted patients (e.g. Brown et al., 2015; Henry 1995), here 
EMDR therapy was used in a strictly addiction-focused sense. We are aware that in 
many non-PTSD cases the addictive behavior still may serve to avoid trauma-related 
affect. This seemed also the case here. However, given limited time before discharge 
from the clinic and the outcome of the functional analysis, the primary focus was 
on the main problem, according to A: her intense cravings related to the addic-
tion-targets mentioned. After that, A. had moved to the housing farm and expressed 
that she did not feel the need for further trauma work. It is conceivable that this 
needs to be addressed again in the future however.
 Also of interest is that the patient no longer experienced any craving when 
confronted with a syringe similar to ones she previously used to dose GHB. The 
combination of EMDR therapy and cue exposure used here may help to identify 
new targets for EMDR and to gauge progress. However, cue exposure itself has 
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been largely abandoned in addiction treatment due to a lack of proof of efficacy 
(Martin, LaRowe & Malcolm, 2010).
 The PEIA and its differences and similarities with other approaches (e.g. Hase, 
2010; Popky, 2010) are discussed in detail elsewhere (Markus & Hornsveld, this 
issue). This case provides the ﬁrst demonstration of the feasibility and possible 
effectiveness of the PEIA n clinical practice. Elements of the PEIA were well tolerated 
despite high levels of craving which may even be temporarily augmented further by 
the EMDR procedure. The EMDR therapist had no particular training in the 
application of the PEIA but was able to use it successfully. Since the use of the PEIA 
is not evidence-based, we encourage EMDR therapists who want to use the PEIA to 
ﬁrst gain experience with highly motivated, abstaining patients with intense, treat-
ment-resistant cravings which challenge their abstinence.  When treatment cannot 
be delivered in a clinical setting, some precautions are in order. The abstaining 
patient and its relatives should know that relapse is always possible, whether they 
receive treatment or not. Both the therapist and patient should not be too afraid for 
this to happen. If it happens, the attitude should be: ‘what can we learn from this?’. 
It can also provide new targets to address. Relatives should be asked to help monitor 
and motivate the patient during this process. In patients who are non-abstaining, 
the PEIA may be considered if prolonged abstinence has not been feasible, 
particularly when this is the result of high cravings. A pragmatic approach is advised: 
what needs to be agreed on in order to be able to deliver the treatment? Markus 
and Hornsveld (this issue) propose agreement on a minimal set of rules such as: 
1) openness about craving and substance use between sessions (to identify new 
targets and discuss coping strategies), 2) no substance use before EMDR therapy 
(no session when clearly intoxicated), and 3) no substance use immediately 
following the session (which shows commitment to try out alternative strategies 
discussed with the therapist).
 There are some important study limitations that need mentioning. The patient 
received different forms of treatment or care before, during and after EMDR therapy. 
Therefore, the effects found may be attributable to other interventions. However, 
it seems likely that the EMDR therapy played a substantial part in the reduction of 
the intense cravings since EMDR therapy was the only intervention, after baclofen, 
which speciﬁcally targeted craving. In addition, after each EMDR session a steady 
reduction in overall craving was documented. The subjective experience of the 
patient was also clearly in accordance with this. Another limitation is that the current 
case study was not designed as such a priori. 
 Given the relative quick, clinically relevant and stable effects that seem to have 
been achieved, further research in this particularly challenging group of substance 
users is warranted. A multiple baseline design whereby the participants receive 
EMDR therapy after a speciﬁc baseline period can demonstrate more clearly 
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whether the onset of change in craving or other addiction related symptoms or 
behavior can be attributed to the EMDR. Combined with the use of a diary, between 
sessions ﬂuctuations can be recorded while providing insight in the contributions 
of speciﬁc elements of the PEIA. 
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Abstract
Alcohol use disorder (AUD) treatment presents a serious challenge. While there are 
evidence-based treatment options available, there is still a substantial group of 
treatment seeking patients that do not complete regular AUD treatment. In addition, 
accomplished reductions in drinking behaviour during treatment are often lost 
posttreatment. Therefore, both feasibility and effectiveness of AUD treatment are 
important. Innovative interventions, such as addiction-focused eye movement 
 desensitization and reprocessing (AF-EMDR) therapy (Markus & Hornsveld, 2017), 
may hold promise as adjunctive treatments. 
 Here the results of a feasibility study of adjunctive AF-EMDR therapy in 
outpatients with AUD and without comorbid PTSD are described. A multiple baseline 
design across four participants was used. They received AF-EMDR alongside Treatment 
As Usual (TAU). The results suggest that, while challenging, AF-EMDR therapy in 
outpatients with AUD can be safe, acceptable and feasible. Whether it is effective, 
under what conditions and for whom, requires further study however.
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1. Introduction
Harmful alcohol use comes with high disease, social and economic costs for individuals, 
their families and societies as a whole (WHO, 2018). Repeated harmful use may 
eventually develop into an alcohol use disorder (AUD), deﬁned by a loss of control 
and compulsive and harmful use, craving, tolerance, and withdrawal, and associated 
with signiﬁcant clinical and functional impairment (DSM-5; APA, 2013). Only a large 
minority of those with AUD eventually seek or enter treatment, a phenomenon termed 
the “treatment gap” (Tuithof, Ten Have, Van Den Brink, Vollebergh, & De Graaf, 2016). 
In the Netherlands, about 46% of treatment seekers in addiction care present 
themselves with problematic alcohol use (Wisselink, Kuijpers, & Mol, 2016).
 When AUD sufferers do enter treatment, there are several evidence-based 
options. Standard care often entails detoxiﬁcation, pharmacotherapy, motivational 
interviewing, and individual or group cognitive-behavioral therapy. While it is still 
debated whether AUD-treatment should always aim for abstinence or whether it is 
feasible for some patients to aim for controlled and reduced drinking (Haug, Eggli, 
& Schaub, 2017), long-term outcome of AUD-treatment is better than that for 
untreated individuals (Timko, Moos, Finney, & Lesar, 2000). However, although 
addiction treatment completion is a consistent predictor of treatment outcome, 
most patients drop-out prematurely (Brorson, Arnevik, Rand-Hendriksen, & Duckert, 
2013). In addition, the overall results of AUD-treatment are modest (Anton et al., 
2006). Therefore, adjunctive, effective AUD treatment options that are well accepted 
by patients and feasible to deliver are needed.
1.1. EMDR interventions in addiction
Eye Movement Desensitization and Reprocessing therapy was originally developed 
to treat PTSD but has evolved into a therapy which may aid in the treatment of 
diverse disorders causally associated with trauma or aberrant learning, such as 
addiction (Shapiro, 2018). The standard EMDR protocol addresses memories of 
events that are thought to have contributed to the genesis and exacerbation of 
the pathology and images of current triggers, and adaptive future behavior. After 
identiﬁcation of suitable targets (memory representations that are thought to drive 
the pathology) and preparation, the target images are desensitized using bilateral 
stimulation (the therapist induces horizontal eye movements in the patient). This 
reduces arousal, the intensity of associated emotions, and imagery vividness. The 
“Subjective Units of Disturbance” (SUD) scale, a Likert type scale from 0 (“neutral or 
calm feeling”) to 10 (“most disturbance imaginable”) is used to gauge progress 
during the EMDR session. A “Validity of Cognition” (VOC) scale to rate a positive 
cognition from 1 (“feels completely false”) to 7 (“feels totally true”) to determine the 
extent of cognitive reprocessing.
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An increasing number of studies has demonstrated that addiction may be targeted 
directly and indirectly with EMDR therapy using different approaches. The most 
obvious, but indirect approach to aid addiction treatment is to use the standard, 
trauma-focused (TF-)EMDR protocol (Shapiro, 2018) to treat patients with both 
PTSD and addiction (Abel & O’Brien, 2010; Brown, Gilman, Goodman, Adler-Tapia, 
& Freng, 2015; Kullack & Laugharne, 2016; Marich, 2009; Perez-Dandieu &Tapia, 
2014; Rougemont-Bücking & Zimmermann, 2012; Shapiro, Vogelmann-Sine, & 
Sine, 1994; Zweben & Yeary, 2006). TF-EMDR therapy is also used in patients with a 
trauma history but without a formal PTSD diagnosis (Brown et al., 2015; Cox & 
Howard, 2007; Henry, 1995; Marich, 2010; Shapiro et al., 1994; Zweben & Yeary, 
2006). Although these studies are limited in terms of methodological rigour, they 
do suggest that TF-EMDR therapy is feasible and reduces comorbid trauma 
symptoms. In accordance with a broader literature on trauma treatment in general 
in addicted patients (Roberts, Roberts, Jones, & Bisson, 2015), limited effects on 
addiction-related outcomes are seen. 
 Others have used a direct approach to aid addiction treatment whereby 
addiction- related memory representations were targeted with one of several 
adapted EMDR procedures. Here we will refer to these differing, adapted EMDR 
approaches as addiction focused (AF-)EMDR therapy (Markus & Hornsveld, 2017). 
According to the adaptive information processing (AIP) model underlying EMDR, it 
is assumed that memory representations (autobiographical or prospective 
memories or images) that are stored dysfunctionally, elicit maladaptive responses 
(such as craving and alcohol use in the case of AUD) when the associated memory 
networks are activated (Solomon & Shapiro, 2008). Research suggests that the 
working mechanism involves introducing a dual task (by inducing eye-movements) 
which competes for limited working memory resources with the traumatic memory 
representation (Van den Hout, Eidhof, Verboom, Littel, & Engelhard, 2014). The 
resulting image becomes less vivid and emotionally charged and is thought to be 
subsequently reconsolidated (re-stored in long-term memory) in this altered form. 
As a result the maladaptive responses are no longer elicited when the memory is 
reactivated. In accordance, most (but not all) of the AF-EMDR studies thus far found 
reductions in addiction-related outcomes (Bae, Han, & Kim, 2013; Bae & Kim, 2012; 
Cecero, & Carroll, 2000; Hase, Schallmayer & Sack, 2008; Miller, 2010, 2012; 
Tsoutsa, Fotopoulos, Zakynthinos, & Katsaounou, 2014). 
 To date, three scripted AF-EMDR procedures have been published (Hase, 2010; 
Miller, 2010; Popky, 2010). Hase’s (2010) craving extinguished (CravEx) procedure 
uses EMDR to target the “addiction memory” (Boening, 2001; Müller, 2013). It is 
hypothesized that this memory network contains a general memory of loss of 
control and a substance-speciﬁc memory of substance effects. It follows the 
three-pronged EMDR approach (Shapiro, 2018) whereby past memories of relapse 
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and of craving episodes (ﬁrst, worst, most recent), present triggers, and future fears 
are targeted with EMDR. Miller (2010) developed the feeling-state addiction protocol 
(FSAP) which posits that strong positive experiences (e.g. feeling respected by 
peers), against a history of an experienced deﬁcit (e.g. low self-esteem) can become 
associated with certain behaviors (e.g. smoking pot) and that addictions are 
subsequently driven by the desire to reexperience these positive states by 
reengaging in the addiction behaviors. First the most positive aspects of a 
problematic behaviour are identiﬁed. Then an affect bridge is used to identify 
memory representations of episodes whereby the problem behavior was initially 
coupled with the underlying healthy desire. During desensitization of target 
memories, associated negative associations that may have contributed to the 
unmet need or negative self-image may arise. This negative material can be treated 
next with the standard EMDR protocol if necessary. Popky’s (2010) desensitization 
of triggers and urge reprocessing (DeTUR) protocol ﬁrst aims to strengthen access 
to a positive internal state by identifying and having the client imagine a positive 
treatment goal (PTG) in which prolonged abstinence has been achieved. The 
DeTUR protocol then focuses on the desensitization of present triggers that induce 
craving. 
 Thus far only Hase’s (2010) AF-EMDR approach has been evaluated in a 
randomized, controlled trial (Hase et al., 2008). In this study, 34 patients with AUD 
received inpatient AUD treatment (treatment as usual: TAU). Participants were 
allocated to TAU-only or TAU + two one-hour AF-EMDR therapy sessions. AF-EMDR 
targeted memories of relapse and intense craving. The TAU + AF-EMDR group 
experienced signiﬁcant less craving post AF-EMDR and at one-month follow-up 
and a reduced relapse rate at six months follow-up. Interestingly, AF-EMDR did not 
lead to a destabilization of participants. In addition, although some participants also 
had a comorbid PTSD diagnosis, traumatic memory activation during EMDR 
processing did not occur. However, since the participants received AF-EMDR 
alongside TAU in an inpatient setting, and subsequent loss to follow-up assessments 
were very high, this raises the question whether AF-EMDR therapy is safe and 
feasible alongside TAU in an outpatient setting. 
 The procedures of Hase (2010), Miller (2010), Popky (2010) and additional 
procedures such as those for desensitizing dysfunctional positive affect (Knipe, 
2010) and Resource Development and Installation (RDI; Korn & Leeds, 2002; Leeds 
& Shapiro, 2000) may complement each other. In addition, research ﬁndings on 
positive memory representations (Barrowcliff, Gray, Freeman, & MacCulloch, 2004; 
Engelhard, van Uijen, & van den Hout, 2010; Hornsveld et al., 2011; van den Hout, 
Muris, Salemink, & Kindt, 2001) and ﬂash-forwards (Engelhard et al., 2011; Engelhard, 
van den Hout, Janssen, & van der Beek, 2010) suggest additional possibilities with 
regard to addiction-related targets. 
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Markus and Hornsveld (2017) aimed to integrate these procedures and research 
ﬁndings into a “Palette of EMDR interventions in Addiction” (PEIA) to facilitate 
research and help EMDR clinicians to optimize their treatment plan. To date, the 
PEIA consists of 15 EMDR interventions or modules organized around ﬁve treatment 
aims (see Table 1). All modules should be considered during assessment. However, 
when a module does not generate relevant targets (no images or images which 
elicit no or low levels of SUD, the “Level Of Positive Affect” (LOPA), or the “Level Of 
Urge” (LOU)18 the focus can shift to the next module. To enhance commitment, the 
order and relevance of the modules and the treatment goal (e.g. abstinence or 
controlled drinking) should be based on shared decision making. 
 The PEIA modules deviate in some important regards from the standard EMDR 
protocol (Shapiro, 2018) and the approaches of Hase (2010), Miller (2010) and Popky 
(2010). First, the nature of the target memory representations may be negative or 
positive valenced. In both cases this may be accompanied by craving. Therefore 
the SUD, LOU or LOPA scales may be used in different modules to identify suitable 
targets and monitor processing. Second, we believe the LOU rating may still be 1–2 
after successful processing (which would resemble the level of craving in the 
non-addicted, drinking population) since the underlying aim is to maximize 
experienced control over craving. Third, when targets primarily elicit craving, a 
threshold-lowering cognition (e.g., “I can stop tomorrow”) is used instead of the 
negative cognition (NC), to maximize craving. Similarly, when targets primarily elicit 
a positive feeling, a cognition that maximizes the positive feeling (e.g., “I want this to 
last forever!”) is used instead of the NC. Finally, following Hornsveld and colleagues’ 
(2011), no eye movements are used in RDI (Leeds & Shapiro, 2000) or visualizing a 
PTG (Popky, 2010).
 A subset of the modules (2, 4 - 8, 10, 14 and 15) were used in both this study 
and in a Randomized Clinical Trial (RCT) (study protocol: Markus, de Weert-van 
Oene, Becker, & de Jong, 2015). Modules 1, 3, 9 and 11-13 were not used here due 
to considerations of available therapy time, the fact that PTSD was an exclusion 
criterion or because they were not conceived yet in an earlier version of the PEIA. 
Here we will only discuss the modules used in this study. For more information on 
the PEIA, see Markus and Hornsveld (2017).
 In module 2, in order to enhance treatment motivation, patients are guided to 
imagine a PTG (e.g. exercising while feeling in good shape) vividly using all senses 
and an empowering statement (e.g. “I’m on top of the world!”) (Popky, 2010). In 
module 4 the focus lies on memory representations fueling negative affect and 
18 Popky (2010) introduced the ‘LOU’ (Level of Urge) Likert-type scale which goes from 0 ‘no urge at all’ 
to 10  ‘maximum urge’. Knipe (2010) introduced the ‘LOPA’ (Level of Positive Affect) Likert-type scale to 
indicate the level of positivity from 0 ‘not positive at all’ to 10 ‘as positive as can be’. The LOU and LOPA 
scales are used in different PEIA modules.
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Table 1   Modules of the Palette of EMDR Interventions for Addiction  
(PEIA; Markus & Hornsveld, 2017)
Aims PEIA 
module
Intervention Main indication(s) 
Resourcing
Increasing safety, 
strength and 
accessibility of 
resources
1 Safe place and resource
development installation
Need for preparation, enhancing 
skills, and resources to handle 
forthcoming difficult situations
2 Installation of positive 
treatment goal (PTG)
Insufficient availability  
of a motivating, achievable, 
personal goal
TF-EMDR
Reducing  
the impact of  
the past
3 EMDR on memory
representations associated 
with PTSD (T-traumas)
PTSD symptoms
4 EMDR on memory 
representations fueling 
negative affect and affect 
intolerance (ACE’s, t-trauma’s) 
Addiction conceptualized as 
self-medication strategy
5 EMDR on memories  
fueling negative core beliefs 
(ACE’s, t-trauma’s) 
Addiction conceptualized as 
maintained by low self-efficacy/ 
low self-esteem
AF-EMDR
Reducing  
the impact of 
change-blocking 
fears
6 EMDR on negative 
ﬂashforwards of prolonged 
abstinence 
Fear of sobriety
7 EMDR on negative 
ﬂashforwards of relapse 
Fear of relapse 
8 EMDR on memories  
of relapse 
Feeling of powerlessness in  
the face of the addiction
AF-EMDR
Reducing the 
attractiveness 
of the addictive 
behavior
9 EMDR on memories  
of craving
High levels of craving and
corresponding relapses
10 EMDR on positive memories Patient want to reach an 
unrealistic or dysfunctional goal
11 EMDR on memories linking 
substance or behavior with
underlying healthy needs
The addictive behavior is
linked to the healthy need
12 EMDR on positive 
ﬂashforwards about “dry use”
Desire thinking, craving
13 EMDR on positive ﬂash-
forwards about desired goal
The substance or the behavior 
itself is attractive
AF-EMDR
Increasing stability 
of treatment 
effects
14 Desensitization of trigger 
situations
Present situations that trigger 
craving
15 Future templates and  
mental video’s
Present situations that are 
triggers for relapse
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affect intolerance (e.g. a memory of feeling abandoned after the parents let the 
participant, at a young age, know they will divorce). These included (often 
pre-addiction) memory representations of Adverse Childhood Experiences (ACE’s; 
Dube et al., 2003) and small t-trauma’s: traumatic experiences that do not rise to 
the level of DSM-5, criterion A events (Shapiro, 2018) (using approach one of the 
two-method approach of De Jongh, ten Broeke, & Meijer, 2010). Module 5 focused 
on desensitization of memories fueling self-defeating core beliefs (e.g. “I’m weak”) 
by desensitizing the underlying memories, typically established at an early age, 
feeding these beliefs (e.g. memories of being yelled at by an abusive parent: “You 
can’t do anything right!”) (using approach two of the two-method approach of De 
Jongh et al., 2010). In module 6, negative prospective imagery or “ﬂashforwards” 
(Logie & de Jongh, 2014) associated with prolonged abstinence (e.g. fearing dull 
weekends, without the drinking buddies are identiﬁed and targeted. In module 7 
negative ﬂashforwards of the ultimate consequences of relapse (e.g. a disturbing 
image of being deserted by family and friends) are targeted. Module 8 (resembling 
Hase, 2010) focuses on desensitization of memories associated with reduced 
control over drinking behavior (e.g. memories of escalated drinking or relapse after 
a period of sobriety and memories associated with shame (e.g. behaving in a way 
that induced shame afterwards due to an alcohol-related loss of self-control). 
Module 10 focusses on positive valenced memories associated with alcohol use 
(e.g. memories of having a good time drinking with friends, resembling Knipe (2010) 
and Miller (2010)). In module 14 current trigger situations (e.g. an image of typical, 
frequently occurring situation associated with drinking) are desensitized (as 
described by both Hase (2010) and Popky (2010)). Finally, in module 15 “future 
templates” and “mental videos” of earlier desensitized trigger situations are targeted 
(Hase, 2010; Shapiro, 2010). A future template is a “still” and a mental video a 
dynamic visualization of a desensitized trigger situation. The goal of the mental 
video is to check whether these situations still elicit distress or craving. The goal of 
both the future template and the fully desensitized mental video is to empower the 
participants when encountering such situations by visualizing the trigger situation 
while not acting upon them.
 Both in the case of the aforementioned TF- and AF-EMDR therapy studies, the 
effectiveness of these approaches with regard to addiction-related outcomes is 
difficult to gauge due to limitations in sample size and study design such as the lack 
of a control group. In addition, most of these studies did not address feasibility issues 
explicitly. However, ﬁndings from a qualitative study by Wise and Marich (2016) as 
well as the study of Hase et al. (2008),  suggested treatment with AF-EMDR protocols 
did not lead to further trauma activation in patients with an addiction and PTSD. 
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1.2. This Study
The aim of the current study was to investigate whether a subset of AF-EMDR 
modules from the PEIA framework has the potential to be an adjunctive treatment 
for patients with AUD and without PTSD by demonstrating whether it is (1) safe and 
feasible to deliver in an outpatient setting and (2) acceptable to patients with AUD. 
While this is a feasibility and not an effectiveness study, we also took the opportunity 
to gain preliminary insights in the response of participants over the course of 
various PEIA modules regarding clinical outcomes such as craving and drinking 
behavior. Importantly, this small study focusses primarily on feasibility issues that 
may arise when the AF-EMDR therapy approach under study is applied in clinical 
practice. Each clinical study has to accommodate conﬂicting needs with regard to 
methodological rigor, ethics and generalizability or relevance of ﬁndings for daily 
practice. For instance, eligible patients are (often dearly) in need of TAU. A waiting 
list condition can be unethical. In addition, since AF-EMDR therapy does not constitute 
an evidence-based alternative for TAU, TAU cannot be withheld. In addition, TAU is 
somewhat heterogenic and for instance may or may not include pharmacotherapy 
which might inﬂuence the outcomes differentially. In a RCT the inﬂuence of 
confounders is reduced as much as possible by randomization (which aims for 
group equivalence), but here we are primarily interested in feasibility issues and 
changes within participants. Excluding patients who receive psychoactive medication 
or additional interventions as part of TAU would not only result in a biased, non- 
representative sample (most receive medication at some point during TAU) limiting 
the generalizability of the ﬁndings but might also mean that participants could be 
excluded at any point during the study when TAU would change (e.g. when the 
physician involved would deem it necessary to prescribe medication). A guiding 
principle was that the necessary and best care should be provided at all times. 
Therefore we chose to provide a thorough and transparent description of the 
 characteristics of a representative participants and their treatment process instead 
of trying to preclude all confounders.
 Finally, with regard to the expected reductions in AUD symptoms it is important 
to stress that this study did not aim to provide AF-EMDR therapy on an “as-long- as-
needed” basis. In contrast to clinical practice where there will often be more time 
available to treat AUD extensively, here we aimed to demonstrate feasibility within 
the limits of the research protocol. 
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2. Method
2.1. Design
This study was designed to zoom in on a limited number of participants to gain a 
close-up perspective on potential acceptability and feasibility issues, and insight in 
day-to-day changes in alcohol consumption, craving, and mood alongside baseline-, 
pre-, post and follow-up assessments of other indicators of AUD. This kind of 
information cannot be gained from an RCT which typically does not use continuous 
or daily assessments or involve behavior of individual participants. Therefore, a 
non-concurrent, multiple baseline design across subjects was used. A baseline 
period (phase A) of three, four or ﬁve weeks with standard care (TAU), ensures that 
the start of the next phase (phase B: TAU + AF-EMDR) is staggered (starts at different 
times) across participants. This is done in order to be able to conclude that changes 
are due to the start of phase B (the addition of AF-EMDR to TAU) rather than to a 
chance factor. Phase B adds seven weekly sessions of AF-EMDR-therapy to TAU. 
The total study time (period A + B) was matched to the availability of the participants 
and EMDR therapist in a given period meanwhile ensuring that all baseline periods 
were allocated eventually. 
 The second author provided AF-EMDR therapy and was blinded for the 
outcome of the assessments. She is a clinical psychologist and EMDR practitioner 
who was trained in AF-EMDR by the third author, a licensed EMDR trainer. The study 
was approved by the Medical Ethics Committee of Medisch Spectrum Twente and 
is registered as a side study of the aforementioned RCT (study protocol: Markus 
et al., 2015) (NL43892.044.13) which focussed primarily on establishing overall 
effectiveness of AF-EMDR as an add-on intervention in a large AUD sample. 
2.2. Participants
Six eligible patients, receiving regular outpatient addiction care, gave informed 
consent but one participant withdrew her consent before the start of the study due 
to problems in her personal life that demanded her attention. Another participant 
lost his dairy in a domestic ﬁre. Therefore, this case was discarded. The ﬁnal sample 
consisted of four participants.
 As explained in the introduction, no care was taken to select participants based 
on certain characteristics, instead the idea was to gain insight from a representative 
sample (see Table 2). For this reason, the exclusion criteria were kept to a bare 
minimum. Eligibility criteria were: age ≥ 18, ﬂuent Dutch speaking and reading 
abilities and a primary DSM-IV-TR (APA, 2000) diagnosis of alcohol dependence or 
abuse. Exclusion criteria were meeting the DSM-IV-TR criteria for current PTSD and 
severe current alcohol or drug use (warranting inpatient treatment) or severe 
psychiatric symptoms warranting acute medical care. 
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2.3. Measures
2.3.1.  Participant characteristics. Participants were interviewed on demographics, 
medical history and AUD characteristics and other substance use using section 1-4 
of the Measurements in the Addictions for Triage and Evaluation (MATE 2.1; 
Schippers, Broekman, & Buchholz, 2011). They were also interviewed using the 
Mini-International Neuropsychiatric Interview Plus (MINI-Plus; Sheehan et al., 1998) 
to diagnose current comorbid psychiatric disorders and assess suicide risk. The 
Readiness to Change Questionnaire (RCQ; Rollnick, Heather, Gold, & Hall, 1992) 
intends to measure the patients’ readiness to change, according to the stages of 
change model (Prochaska & DiClemente, 1983). The 12 items are rated on a 5-point 
scale (range -2 to +2). Three subscales reﬂect pre-contemplation, contemplation 
and action. It was used to get insight into the motivation for change with regard to 
alcohol use at the start of the study period.
2.3.2. Assessment of safety, acceptability and feasibility. The safety of AF-EMDR 
therapy was assessed by instructing participants, regular care providers and the 
EMDR therapist involved in the study to report any serious adverse events 
experienced during the study period. Patient ﬁles were also scanned for missed 
adverse events during that period. The acceptance of AF-EMDR therapy was 
assessed with Likert-type questions (on scales of 1-10, anchor points: “Not at all” 
and “Completely”) about satisfaction and burden associated with AF-EMDR. This 
was done both at the start (anchor points: “Not at all” and “Highly likely”) and at the 
end of the study to see if there were changes between expectations and outcomes. 
The feasibility was assessed by the therapist’s observation of the patient’s AF-EMDR 
therapy adherence (attitude during AF-EMDR sessions) and compliance (attendance).
2.3.3. Assessment of preliminary efficacy. Participants kept a diary for the total 
period (A + B). It consisted of daily ratings and weekly questionnaires. To facilitate 
the daily ratings, they received a daily text message at 10 PM prompting them to 
rate the number of alcohol units consumed that day and the frequency (anchor 
points: “Never” and “Continuous”) and intensity (anchor points: “None” and 
“Extreme”) of alcohol craving on a 10 cm Visual Analogue Scale (VAS). High levels 
of alcohol craving are associated with a reduced addiction treatment response and an 
increased chance of relapse (Oslin, Cary, Slaymaker, Colleran, & Blow, 2009). 
Additionally, and part of the diary, every week participants ﬁlled in short, validated 
questionnaires to assess craving and mood. The Penn Alcohol Craving Scale (PACS; 
Flannery, Volpicelli, & Pettinati, 1999) intends to measure alcohol craving (timeframe: 
past week). It has ﬁve items (score range 0–6). The Positive and Negative Affect 
Schedule – short form (PANAS-SF; Thompson, 2007) intends to measure 10 mood 
states on a scale ranging from 1 (“Never”) to 5 (“Always”), capturing positive and 
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Table 2  Participant Characteristics
Variable Participant 1 Participant 2
Sex Male Female
Age (years) 47 57
Highest educational level achieved Lower secondary Upper secondary
VOCational status Disabled to work Sick leave/reintegration
Relational status Partner and children Divorced, no children
Duration problematic alcohol use (years) 9 6
Known comorbidity Tobacco use disorder Tobacco use disorder
Cannabis use disorder Suicidal thoughts
Major depressive disorder Major depressive disorder
Suicidal thoughts Obsessive-compulsive disorder
Chronic back pain
Relevant medication during phase A Diazepamc/Temazepamd NTX + Oxazepame
Relevant medication during phase B - NTX + Oxazepame
Strength of conviction to abstain (0-10) 7.5 10
Drinking goal Reach full abstinence Maintain full abstinence
Drinking status at start phase A Partial remission Remission
Assigned duration phase A (weeks) 5 3
Time in treatment (weeks) 
     Before phase A 10 22
     Actual duration phase A 6 4
     Actual duration phase B 16 10
Number of TAU sessions
     Received during phase A 10 5
     No-show during phase A 0 1
     Received during phase B 10 0g
     No-show during phase B 4 0g
Number of AF-EMDR sessions
     Received during phase B 7 7
     No-show during phase B 6 2
Note: NTX = naltrexone; phase A = baseline period (TAU-only); phase B = TAU + AF-EMDR.
a Still attaining.
b Borderline, dependent, avoidant traits
c Received for six days for outpatient detoxiﬁcation
d Received for 2 weeks to sleep
e Only taken if necessary, on average 30 x 10 mg tablets/5 weeks
f  Discontinued by participant between AF-EMDR sessions 2-3.
g Received psychotherapy elsewhere instead of TAU
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Participant 3 Participant 4
Female Male
28 32
Bachelora Upper secondary
Student In and out of jobs
Single Partner with child
6 16
Tobacco use disorder Personality disorder NOSb
Negative self-image Suicidal thoughts
Alcohol induced mood disorder
Bechterew’s disorder
Diazepamc Disulﬁram
- Disulﬁramf
5 7
Reach full abstinence  
then controlled use
Reach full abstinence
Daily heavy use Partial remission
4 5
8 37
4 5
10 8
3 4
1 0
4 4
2 1
8 7
2 2
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negative affect (PA and NA). Both low and high PA as well as high NA seem to play 
a role in conferring risk and maintaining substance use (Cheetham, Allen, Yucel, & 
Lubman, 2010). 
2.4. Interventions
Participants received individual TAU on a weekly basis during the study period 
(phase A + B). TAU consisted of Community Reinforcement Approach (CRA) 
treatment (Meyers & Smith, 1995). Elements may include: functional analysis, 
communication and/or problem-solving skills training, sobriety sampling, social 
networking, learning to refuse substances, increasing alternative reinforcing 
activities, relapse management, and medication monitoring. These elements are 
provided on the basis of a case conceptualization. In addition pharmacotherapy, 
relation- or family therapy, training or psychotherapy aimed at comorbidities (e.g. 
ADHD) may be provided. Therefore, participants may differ somewhat regarding 
the exact interventions that comprise TAU. Pharmacotherapy in AUD is often aimed 
at reducing withdrawal symptoms (e.g. diazepam or other benzodiazepines) or 
craving (e.g. acamprosate, naltrexone) or trying to prohibit alcohol use by prescribing 
medication that induces aversive sensations after alcohol consumption (disulﬁram).
AF-EMDR therapy was delivered during phase B only in, on average, seven weekly 
90-minute sessions. The AF-EMDR study manual consisted of PEIA modules 2, 
4–8, 10, 14, and 15 (Table 1). The treatment order was as follows:
• Session 1: introduction, rationale, treatment goal, desensitization of negative 
ﬂash-forwards of prolonged abstinence (module 6), installation of a PTG (module 
2) and desensitization of positive memories (module 10).
• Session 2 and 3: desensitization of memory representations fueling negative 
affect and affect intolerance (module 4) and desensitization of memories of 
relapse (module 8).
• Session 4 and 5: desensitization of memories fueling negative core beliefs 
(module 5).
• Session 6: desensitization of trigger situations (module 14).
• Session 7: remaining targets from previous sessions and desensitization of negative 
ﬂash-forwards of relapse (module 7). Additionally, only if not addressed as part of 
previous reprocessing, future templates and mental videos were addressed here 
(module 15).
2.5. Procedure
Eligible patients were screened for exclusion criteria and gave written informed 
consent. They were then allocated to a baseline period of either 3, 4 or 5 weeks on 
a pragmatic base, namely their and the EMDR therapist’s availability. Seven weekly 
AF-EMDR sessions were planned. They also received the diary and were instructed 
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to keep it daily during the whole study period. All participants already received 
individual TAU before enrollment and continued to receive TAU during AF-EMDR 
therapy. 
 With regard to module 2: installation of a PTG (Popky, 2010), participants were 
instructed to rehearse PTG self-imagery daily at home between AF-EMDR sessions. 
In order to be able to provide all the intended modules over the course of the 
AF-EMDR sessions, target memories that were not fully desensitized or addressed 
in sessions 1-6, were (re-)targeted in session 7 (or earlier when all identiﬁed targets 
of the modules addressed in that session were desensitized) until SUD, LOU or 
LOPA was 0 or 1 and VOC was 5-7. With some modules, both SUD and LOU or 
LOPA and LOU were assessed. The highest rating was then used to gauge the level 
of processing. Associations were handled the same as in the standard protocol. 
The therapist went back to the target image approximately every 5 minutes or 
earlier if no new associations came up.
 At the end of each AF-EMDR session the participant was asked to rate the level 
of craving on a scale of 0 (“none”) to 10 (“as much as possible”). This was done so 
that the EMDR therapist could check whether it was safe for the participant to leave 
or that coping strategies (e.g. ﬁnding distractions, planning meetings with “safe” 
people in safe settings etc.) to cope with the craving had to be discussed ﬁrst.
2.6. Analysis
The safety, acceptability and feasibility were judged on the basis of information 
from patient ﬁles, participant and therapists’ reports as well as participant ratings. 
Daily diary data were interpreted using visual and interrupted time series analyses 
(see Figure 1). For the latter the ARIMA modelling function of SPSS was used. Other 
data were only submitted to visual analysis. 
 Figure 1 shows the elements of analysis that are interpreted. Baseline change 
refers to the slope of the A phase. Level change refers to the difference between 
the observed level at the ﬁrst B phase time point and that predicted by the A phase 
slope. It is an indicator of the immediacy of an effect. Slope change refers to the 
difference between phase A and B slopes. A negative change in level and slope 
change would indicate a reduction in alcohol consumed or craving frequency or 
intensity. The interpretation would be complicated with a negative baseline change, 
indicating spontaneous recovery or, in the current study, an effect of TAU. 
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3. Results
3.1. Baseline readiness to change
Figure 2 shows the differences in baseline motivation between the participants. 
High scores on the RCQ subscale action and low scores on the RCQ subscale 
(pre-)contemplation suggest a high readiness to change. The results suggest that 
participant 2 was most ready for change or action (demonstrating no contemplation 
stage) while the others seemed more ambivalent (with lower scores for action than 
other stages).
3.2. Case descriptions and AUD outcomes per participant
The participants were given pseudonyms to secure anonymity. In order to provide 
both an in-depth, session-by-session process description and to stay within a 
certain word limit, only the ﬁrst case will be described extensively. The descriptions 
of the other cases will be more limited. However, AF-EMDR therapy session details 
are provided for all participants (Table 3 and supplemental Tables S1-3).
Fig. 1   Interrupted time series analyses.
Fig. 2  Stacked RCQ subscale scores per participant.
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3.2.1. Participant 1 
3.2.1.1. Background. Brad was a 47 year old male who, pressured by his girlfriend, 
sought treatment for his alcohol problems the ﬁrst time. There were relationship-, 
and ﬁnancial problems; he felt depressed and contemplated suicide periodically. 
Brad drank alcohol from the age of 18. At ﬁrst this was limited to the weekends but 
after he became disabled to work eight years ago, he started drinking excessively. 
At the start of the TAU, he consumed 17 units of alcohol daily, sometimes this 
increased to 25 units. He regularly started drinking in the morning. In addition, since 
9 years, he smoked half a gram of cannabis daily adjunctive to pain medication, to 
deal with chronic back pain. It helped him sleep and he did not want to change this. 
He also smoked tobacco daily and had experimented with hard drugs in the past.  
 Brad’s father died 27 years ago, his mother 8 years ago. He has one older sister 
and two older brothers. Brad reported that he experienced a good childhood. He 
felt that because he was the youngest, he was also spoiled however. After the death 
of his mother, the contact between the siblings vanished. Brad indicated that he did 
not miss them. There was also no contact with other family members. Brad had 
four children. Two (27 and 23 years old) from an earlier (conﬂictual) marriage that 
fell apart after 12 years. The mother of these children also had (and still has) an 
alcohol problem. According to Brad these children also consumed excessive 
amounts of alcohol and might be addicted. At the start of the study Brad lived apart 
but had a steady relationship with his girlfriend for 15 years. They had two children 
(age 5 and 7). These children were very important to him. His partner was supportive 
and they had daily contact. A family guardian and a probation officer were involved. 
Because of his alcohol problem and a mandatory court program due to domestic 
violence under inﬂuence of alcohol use, Brad was, temporarily, not allowed to have 
direct contact with the children. 
 Brad underwent outpatient detoxiﬁcation (with the goal of reaching abstinence 
under medical guidance) and was able to abstain from alcohol. After that, he 
experienced less suicidal thoughts while his depressive symptoms started to 
subside. Screening revealed that Brad met DSM-IV criteria for depressive disorder 
(possibly alcohol-induced). His suicidality risk was rated as “high” with the MINI-plus.
3.2.1.2. Phase A (baseline: TAU-only). Brad was allotted to a ﬁve week baseline 
period which was extended by one week due to a high level of no-show during this 
period. Brad repeatedly showed up too late or not at all on appointments. He forgot 
them, had no money for transport and a small traffic accident made it difficult to 
come to the outpatient clinic. There were signs of ADHD problems but further 
diagnostics were postponed until after the study. 
 Three weeks before the start of phase B, Brad revealed being burdened by a 
memory of the death of a child. Although he did not feel it was a traumatic event 
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and he had not disclosed this before (otherwise he would have been excluded), he 
did experience intrusive recollections a few times per month. The EMDR therapist 
decided, after consulting the ﬁrst author, it would be best to treat this as a single 
traumatic event with one session of standard EMDR and continue the baseline period. 
Brad was motivated for AF-EMDR but if this event was not treated, it might confound 
the results even more. The trauma-focused EMDR session (45 min.) was successful. 
 Before the start of phase B, Brad was abstaining almost completely from 
alcohol. However, when he felt frustrated he experienced strong cravings, resulting 
in recurrent alcohol lapses. Brad’s treatment goal was to reach and maintain full 
abstinence. On a scale of 1 (“not convinced at all”) – 10 (“totally convinced”) he rated 
his conviction that he would be able to reach this a 7.5.
3.2.1.3. Phase B (TAU + AF-EMDR therapy). The EMDR therapist followed the PEIA 
protocol during 7 sessions. During the last session no targets were desensitized 
because potential future situations triggering distress or craving could not be 
identiﬁed. Speciﬁcs of targeted memory representations during AF-EMDR therapy 
are listed in Table 3.
Session 1. After discussing the rationale and giving instructions regarding AF-EMDR 
and discussion of, a PTG was “installed” (strengthened by guided visualization with 
eyes closed). Brad imagined himself as a caring dad, spending time with his family 
on the beach, barbecuing. He repeated helpful thoughts: “I will be there for them” 
and “I can ﬁnd happiness here”. He focused on a positive, happy feeling. During the 
exercise Brad tended to associate “away” from the image (e.g. he suddenly talked 
about the garden, about things he should do, or what he has experienced this 
week) and also mentioned several negative associations (not being there for the 
children). The EMDR therapist had to structure and guide him a number of times to 
stay with the exercise and the positive image. 
 Brad experienced no negative prospective imagery associated with prolonged 
abstinence, so no “ﬂashforward” was identiﬁed. However, several positively valenced 
memories associated with alcohol use were targeted. For Brad, a pleasant reminder 
of the use of alcohol was the feeling of relaxation, intoxicated with a threshold 
lowering thought about wanting to “forget everything for a moment”. However, he 
found it very difficult to visualize a still image and instead he started to describe how 
negative and conﬂictual his marriage was. Eventually, with a lot of guidance and 
structure, he succeeded in selecting a pleasant memory of alcohol consumption. 
Brad described that because of all the marital problems he often “escaped” by 
ﬁshing and drinking on the waterfront. Brad could hardly stay with the image at the 
start of the desensitization and indicated that he experienced little craving with the 
image (LOU=2; see Table 3).  
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During reprocessing, Brad felt remorse about some things such as lying to his 
partner regarding his alcohol use and criminal activities in the past. The desensiti-
zation went very rapidly to LOU=0 and he felt a bit emotionally (down) after desen-
sitization. Subsequently, the PC (VOC was already 7), was installed and the session 
ended positively. Brad indicated that he felt a bit calmer afterwards, because he had 
shown more openness, which provided relief. Brad got a homework assignment. 
He had to ﬁll in his daily diary and to rehearse the visualization of the PTG daily, 
between the AF-EMDR sessions. He experienced no craving when he left.
Session 2. Brad did not show up for the next appointment and turned out to have 
overslept. The appointment was rescheduled to later that day. Brad had forgotten 
to bring his diary to the session, but said that he had rehearsed visualizing the PTG. 
He also visualized additional PTG’s. The EMDR therapist encouraged Brad to keep 
visualizing the PTG’s between AF-EMDR sessions. Brad also indicated that he had 
been drinking “a few beers” in the past week, but feels he has nevertheless 
experienced control over his drinking behavior. Negatively valenced targets 
associated with a loss of control over his alcohol use (e.g. when his daughter ran 
away from home) were identiﬁed. Brad indicated that his alcohol consumption 
increased when he came into contact with his now ex-wife and in-laws, since it was 
very common for them to drink a lot. A memory of his ex-wife shouting at him 
evoked tension (no craving), the NC was “I am stupid”. The desensitization went 
from SUD=6 to 0 within two sets of eye movements. During desensitization he 
expressed regrets regarding previous experiences and felt that he should have left 
his ex-wife earlier, but he also spoke to himself encouragingly that he was now 
working hard to get his life back on track. Establishing the VOC proofed difficult, 
Brad constantly went from “now” to “then” in his verbalizations. The PC “I am ok” 
was installed to VOC=7. Again, he did not experience craving when he left.
Session 3. Once again, Brad did not appear at ﬁrst for his next appointment and he 
also missed some of his appointments with his regular addiction care therapist. 
After he showed up at the rescheduled session, Brad explained that he had many 
worries and concerns about ﬁnances, and had been unable to pay for the costs of 
his home (gas, water and electricity) for some time and feared that he would be cut 
off services. Brad temporarily stayed with his son and drank 2-3 bottles of beer a 
day for two days. After that he was fed up with it and to prevent further relapse, he 
went back to his own home. Despite all this, he managed to prevent a major relapse. 
In the meantime, with the help of his regular addiction care therapist, he applied for 
additional help with ﬁnancial paperwork and made some agreements. He tried to 
think positively and to keep rehearsing his PTG’s, but reality (and the mess he 
caused) was confrontational and sometimes made him anxious. 
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Brad identiﬁed two potential target memories associated with reduced control over 
drinking behaviour, but since they elicited neither craving nor tension, they could 
not be desensitized. The memory of his daughter who ran away from home still 
induced tension in the present (SUD=4) and evoked a feeling of powerlessness. 
During the desensitization, many associated memories with regard to his children 
arose (moments of failure, the lack of contact with the children, but also self- 
encouraging words). This target was desensitized to SUD=0 in a few sets. The PC “I 
can handle this” was installed to VOC=7. A remaining target from the ﬁrst session, 
namely a positive memory of alcohol (pleasantly drinking alcohol with others) was 
Table 3  Details of the AF-EMDR Therapy Targets of Participant 1
AF-EMDR 
session
PEIA 
module
Session goals Targetimage NC or Treshold 
lowering thought
1 10 Positive memory of 
drinking behavior
Drinking and ﬁshing on the waterfront “Forget everything 
for a moment”
2. 4 Alcohol-related loss 
of self-control
Together with ex-wife and in-laws; 
everyone drinks a lot of alcohol.  
Ex-wife screams/ arguments
“I am stupid”
3. 4 Alcohol-related loss 
of self-control
Daughter has run away “I am powerless”
10 Positive memory of 
drinking behavior
Lots of money, having fun at  
another’s home
“It doesn’t matter”
4. 5 Self-defeating core 
belief (“I am weak”)
Stress around ﬁnances and quarrels 
with ex-wife: I’m at the fridge.
“I am selﬁsh and 
addicted”
5 Self-defeating core 
belief (“I am weak”)
Refuse to spend quality time with  
the children. Instead impatience and 
going elsewhere to drink 
“I am an asshole”
6. 14 Current trigger 
situations
Feeling depressed. Throwing mail  
into a cupboard
“Just let me be!”
14 Current trigger 
situations
Everything is against: escape and no 
brake with alcohol sitting on the couch
“Just let me be!”
7. - - - -
Note. The details of module 2, the installation of a PTG, are not included in this table, but see the text. 
Modules 6, 7 and 8 were omitted since this participant reported no negative associations with (prolonged) 
abstinence nor negative ﬂashforwards or relevant target memories of relapses. Module 15 (future 
templates and mental video’s) was omitted since this participant did not fear any future scenarios 
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desensitized from LOU=4 to 0 with a threshold lowering thought = “It doesn’t 
matter”. At the end Brad indicated that he more fully acknowledged and accepted 
being an alcoholic and the resulting problems. He said he had “become more 
honest” and felt he was less avoidant. At the end of this session he experienced 
some craving (rated “2”) for the ﬁrst time, but this was manageable for him.
Session 4. Unfortunately, again Brad did not appear for his next appointment. After 
contact was established he expressed he had no money for public transport. The 
appointment was rescheduled at another site so he did no longer have to travel. 
PC VOC 
(1-7) 
end
Emotions LOU,  
LOPA or 
SUD begin
LOU, 
LOPA or 
SUD end
Body 
location
Associations and 
self-verbalizations 
during desentization
“I am strong” 7 Relaxed 2 (LOU) 
0 (LOPA) 
0 (LOU) Everywhere Many associations
“I am ok” 5 Sadness 0 (LOU) 
6 (SUD) 
0 (SUD) Stomach Regret + self-
encouraging 
statements
“I can handle this” 6 Incomprehension, 
anger
0 (LOU) 
4 (SUD)
0 (SUD) Stomach Memories where 
he has failed + 
self-encouraging 
statements
“I am strong” 7 Relaxed 4 (LOU) 
0 (LOPA)
0 (LOU) Head Self-encouraging 
statements + craving 
afterwards
“I am strong” 7 Disappointed 4 (SUD) 0 (SUD) Head Increase of distress,  
“I am an addict and 
an egoist”
“I am a good 
father”
5 Sadness 2 (SUD) 0 (SUD) Stomach Positive memories 
with his son
“I can handle this” 7 Anxiety 4 (SUD) 0 (SUD) Head Self-encouraging 
statements
“I can handle this” 7 Anxiety 5 (SUD) 0 (SUD) Head Self-encouraging 
statements
- - - - - - -
anymore in session 7. This may be partly due to the fact that the participant experienced many positive 
associations during reprocessing of targets which oftentimes seemed to rescript the targeted memory 
into a future template.
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Brad kept his diary and rehearsed the visualization of the PTG’s. He had not 
consumed alcohol since the previous session. Brad tried to look more positively at 
his life and to maintain conﬁdence in the future. Visualizing the PTG’s helped him 
with that. As negative feelings increased in the coyourse of the AF-EMDR sessions, 
more procrastination and a tendency to avoid as well as increased alcohol craving 
were seen. However, an important motive to get his alcohol consumption under 
control, was the announcement of the family guardian that he might be allowed to 
see his children again, earlier than expected. Brad had trouble resisting alcohol 
when he felt stressed. This was associated with the core belief: “I’m weak”. Memories 
that “proved” this belief in a felt sense were targeted. Brad did not mention memory 
representations of adverse childhood experiences or “small t”-trauma’s but a few 
negative memories regarding his turbulent relationship with his ex-wife. Brad 
described the image of himself in front of the fridge where he counted whether he 
still had enough beer (after a ﬁght with his ex-wife). The NC was “I’m selﬁsh”, SUD=4. 
The fact that at times of stress he often stood by the fridge to grab beer “proofed” 
for Brad that he was not capable to resist his urge to drink alcohol at these moments. 
During desensitization the distress rose brieﬂy to SUD=8 when he realized that he 
is “an addict” and that he has been “selﬁsh”. Eventually the distress was reduced to 
SUD=0. The PC “I am strong “ was already VOC=7 and installed. Brad replied that 
he wanted to prove to himself and his current girlfriend that he was now able to 
cope with alcohol and was considering getting beer back into his house for visitors. 
The session ended positively. Brad felt that his strengths were coming back: “I am a 
goal-oriented and hard worker”. At the end Brad experienced no alcohol craving.
Session 5. At the start of the AF-EMDR session Brad told that he had good news. 
Later that day there would be an appointment with the family guardian in which 
contact possibilities with his youngest children would be discussed. Because of 
this, at his request, the appointment was shortened. Brad indicated that his mood 
had improved much in recent days and he had been occupied by all kinds of 
activities and arrangements he had made. He had not drunk alcohol since the last 
session and had experienced little craving. However, now that Brad was in a more 
positive mode, he had more trouble focusing on negative triggers. During 
reprocessing, the target eventually changed into a new positive image that he is 
sorting out at the table (“This is the new Brad”).
 The last “proof” for his negative self-defeating core belief (“I am weak”) was the 
image whereby he did not keep an appointment about meeting the children, but 
instead went ﬁshing which really was an excuse to drink beer. NC: “I am an asshole”, 
with SUD=2. This target was quickly desensitized to SUD=0 while positive memories 
of him and his son came up. Brad felt a lot of joy coming up. The validity of the PC, 
“I’m a good father” was initially depressed somewhat since it was related to more 
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associated material. However, in the end the VOC was 7. Brad did not experience 
any appetite for alcohol at all at the end of the session.
Session 6. Brad said that he had had a very good week, he had experienced a 
positive ending every day. He proudly told that he would meet his youngest son 
next week to go to the children’s farm. He experienced more peace and relaxation 
now that his ﬁnances and dealings with the children improved. There was less 
sadness, disappointment and worry. Brad was working, had more interest in life and 
this reinforced his idea that he is doing a good job. There were fewer thoughts 
about alcohol and Brad did not report any appetite for alcohol. 
 In this session two trigger situations were discussed. The ﬁrst image was of him 
throwing his mail aside, avoiding opening bills, while feeling depressed. The other 
image was of him hanging and drinking on the couch, demoralized after a setback. 
In retrospect, the trigger situations looked very similar. Both trigger situations had 
an NC of “ just let me be!” and both made Brad anxious. The ﬁrst target elicited 
LOU=4 and the other LOU=5, both of which were quickly reduced to 0 after just 1 
set. The PC “I can handle it” was installed with VOC=7. Afterwards Brad felt more 
steady. He kept mentioning positive goals and thoughts. Everything started to run 
smoothly, partly thanks to practical help. Brad felt grateful and realized that it would 
have been better if he had acknowledged his alcohol problem 10 years ago. Brad felt 
less anxious and experienced more conﬁdence to deal with issues in a different way.
Session 7. The last session was postponed several times because of several no 
shows. Brad told the EMDR therapist that he now received ﬁnancial guardianship. 
Brad had seen both his young children again. He was still visualizing his PTGs, 
which was now integrated in his daily life. In the last session the focus was mainly 
on evaluation. Potential future situations triggering distress or craving (fear of 
relapse or negative associations with prolonged abstinence) could not be identiﬁed. 
General reﬂection on AF-EMDR therapy. Looking back, the EMDR therapist felt that, 
as time passed and Brad felt better, the addiction memory seemed to be less 
accessible, making it harder to ﬁnd suitable targets. Brad also reported distress but 
hardly any craving associated with targets. Nevertheless, at the end of the EMDR 
therapy, Brad felt more determined to remain abstinent. He became more 
committed to therapy and felt that the assignment to visualize the PTG daily had 
helped him. He coped better with stressful situations that arose and felt he could 
handle himself without the use of alcohol. He felt the use of alcohol no longer 
provided a solution to his problems. A relapse prevention plan was made with his 
TAU provider and TAU also ended. 
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3.2.1.4. AUD outcomes 
3.2.1.4.1. Visual and interrupted time series analyses of diary data. Figure 3a suggests 
a decrease in craving during phase A (which may have been due to the trauma- 
focused EMDR session, although the decrease seems to start immediately), but not 
B while alcohol use seems relatively limited but similar in both phases. 
Fig. 3a   Units of alcohol consumed daily, frequency and intensity of daily bouts of 
craving over baseline (TAU only) and phase B (added EMDR therapy) 
period for participant 1. Where the lines are interrupted, values are missing.
0
5
10
15
20
1 11 21 31 41 51 61 71 81 91 101
SS
ttaa
nn
dd
aa
rrdd
  uu
nn
iitt
ss  
aa
llcc
oo
hh
oo
ll
Day
Baseline
EMDR
0
1
2
3
4
5
6
7
8
9
10
1 11 21 31 41 51 61 71 81 91 101FF
rree
qq
uu
ee
nn
cc
yy  
cc
rraa
vvii
nn
gg
  ((
VV
AA
SS
  00
--11
00
  cc
mm
))
Day
Baseline
EMDR
0
1
2
3
4
5
6
7
8
9
10
1 11 21 31 41 51 61 71 81 91 101IInn
ttee
nn
ssii
ttyy
  cc
rraa
vvii
nn
gg
  ((
VV
AA
SS
  00
--11
00
  cc
mm
))
Day
Baseline
EMDR
531030-L-bw-Markus
Processed on: 29-5-2019 PDF page: 171
Feasibility EMDR outpatient AUD | 171
Ta
b
le
 4
  
V
is
u
al
 a
n
d
 I
n
te
rr
u
p
te
d
 T
im
e
 S
e
ri
e
s 
A
n
al
ys
e
s 
o
f 
D
ai
ly
 D
ia
ry
 D
at
a 
o
f 
A
ll 
P
ar
ti
c
ip
an
ts
Participant
D
at
a 
p
at
te
rn
 
fe
at
u
re
s
O
u
tc
o
m
e
 v
ar
ia
b
le
s
U
n
it
s 
o
f 
al
co
h
o
l c
o
n
su
m
e
d
 d
ai
ly
Fr
e
q
u
e
n
cy
 o
f 
d
ai
ly
 b
o
u
ts
 o
f 
cr
av
in
g
In
te
n
si
ty
 o
f 
d
ai
ly
 b
o
u
ts
 o
f 
cr
av
in
g
P
h
as
e 
A
(T
A
U
 o
n
ly
)
P
h
as
e 
B
 
(E
M
D
R
 +
TA
U
)
P
h
as
e 
A
(T
A
U
 o
n
ly
)
P
h
as
e 
B
 
(E
M
D
R
 +
TA
U
)
P
h
as
e 
A
(T
A
U
 o
n
ly
)
P
h
as
e 
B
 
(E
M
D
R
 +
TA
U
)
1
P
h
as
e
 m
e
an
 a
n
d
 
va
ri
ab
ili
ty
 (
SD
)
0
.3
3
 (
1.
5
1)
0
.4
3
 (
1.
3
3
)
-
1.
6
3
 (
1.
9
4
)
1.
16
 (
1.
8
2
)
-
1.
3
3
 (
1.
9
0
)
1.
17
 (
2
.0
6
)
-
B
as
e
lin
e
 c
h
an
g
e
t 
=
 -
1.
2
72
-
P
 =
 0
.2
0
6
t 
=
 -
3.
5
78
3
-
P
 =
 0
.0
0
1
t 
=
 -
3.
76
3
-
P
 <
 0
.0
0
1
Le
ve
l c
h
an
g
e
t 
=
 1
.4
17
P
 =
 0
.1
6
0
t 
=
 3
.0
4
6
P
 =
 0
.0
0
3
t 
=
 3
.7
8
9
P
 <
 0
.0
0
1
Sl
o
p
e
 c
h
an
g
e
t 
=
 0
.7
3
2
P
 =
 0
.4
6
6
t 
=
 1
.8
15
P
 =
 0
.0
73
t 
=
 1
.8
2
5
P
 =
 0
.0
71
2
P
h
as
e
 m
e
an
 a
n
d
 
va
ri
ab
ili
ty
 (
SD
)
0
.0
8
 (
0
.3
9
)
0
.0
3
 (
0
.2
5
)
-
2
.7
7 
(2
.2
9
)
0
.5
0
 (
0
.5
2
)
-
1.
3
7 
(2
.5
4
)
0
.1
3
 (
0
.1
7)
-
B
as
e
lin
e
 c
h
an
g
e
t 
=
 0
.6
0
4
-
P
 =
 0
.5
4
8
t 
=
 -
2
.5
3
0
-
P
 =
 0
.0
13
t 
=
 -
1.
75
4
-
P
 =
 0
.0
8
3
Le
ve
l c
h
an
g
e
t 
=
 -
1.
2
14
P
 =
 0
.2
2
8
t 
=
 -
2
.1
0
3
P
 =
 0
.0
3
8
t 
=
 -
0
.6
0
9
P
 =
 0
.5
4
4
Sl
o
p
e
 c
h
an
g
e
t 
=
 -
0
.3
0
3
P
 =
 0
.7
6
3
t 
=
 2
.4
5
8
P
 =
 0
.0
16
t 
=
 1
.6
6
5
P
 =
 0
.1
0
0
3
P
h
as
e
 m
e
an
 a
n
d
 
va
ri
ab
ili
ty
 (
SD
)
4
.1
8
 (
4
.5
7)
3.
6
0
 (
4
.5
4
)
-
4
.6
2
 (
3.
3
6
)
2
.5
6
 (
2
.4
8
)
-
4
.3
4
 (
3.
3
5
)
2
.6
8
 (
2
.4
9
)
-
B
as
e
lin
e
 c
h
an
g
e
t 
=
 1
.7
3
3
-
P
 =
 0
.0
8
6
t 
=
 -
0
.1
3
2
-
P
 =
 0
.8
9
6
t 
=
 0
.1
5
7
-
P
 =
 0
.8
76
Le
ve
l c
h
an
g
e
t 
=
 -
1.
18
5
P
 =
 0
.2
3
9
t 
=
 -
1.
2
2
2
P
 =
 0
.2
2
1
t 
=
 -
1.
5
2
3
P
 =
 0
.1
3
3
Sl
o
p
e
 c
h
an
g
e
t 
=
 -
1.
8
9
3
P
 =
 0
.0
6
1
t 
=
 0
.2
9
1
P
 =
 0
.7
72
t 
=
 0
.2
24
P
 =
 0
.8
2
3
4
P
h
as
e
 m
e
an
 a
n
d
 
va
ri
ab
ili
ty
 (
SD
)
0
.6
9
 (
1.
9
7)
1.
2
9
 (
1.
70
)
-
1.
9
5
 (
2
.1
7)
1.
2
1 
(0
.9
9
)
-
2
.0
9
 (
2
.3
0
)
1.
3
4
 (
1.
0
3
)
-
B
as
e
lin
e
 c
h
an
g
e
t 
=
 -
2
.7
5
0
-
P
 =
 0
.0
0
7
t 
=
 -
5.
0
10
-
P
 <
 0
.0
0
1
t 
=
 -
4
.5
5
7
-
P
 <
 0
.0
0
1
Le
ve
l c
h
an
g
e
t 
=
 1
.1
0
4
P
 =
 0
.2
73
t 
=
 1
.6
9
8
P
 =
 0
.0
9
3
t 
=
 1
.5
75
P
 =
 0
.1
19
Sl
o
p
e
 c
h
an
g
e
t 
=
 3
.8
4
0
P
 <
 0
.0
0
1
t 
=
 5
.0
0
7
P
 <
 0
.0
0
1
t 
=
 4
.6
6
7
P
 <
 0
.0
0
1
N
o
te
. L
e
ve
l =
 p
h
as
e
 m
e
an
; V
ar
ia
b
ili
ty
 =
 s
ta
n
d
ar
d
 d
e
vi
at
io
n
 w
it
h
in
 t
h
e
 p
h
as
e
; B
as
e
lin
e
 c
h
an
g
e
 =
 t
re
n
d
 in
 p
h
as
e
 A
 s
lo
p
e
; L
e
ve
l c
h
an
g
e
 =
 d
iff
e
re
n
c
e
 b
e
tw
e
e
n
 t
h
e
 le
ve
l 
at
 t
h
e
 ﬁ
rs
t 
p
h
as
e
 B
 t
im
e
 p
o
in
t 
an
d
 t
h
at
 o
f 
th
e
 p
h
as
e
 A
 t
im
e
 t
re
n
d
; 
S
lo
p
e
 c
h
an
g
e
 =
 d
iff
e
re
n
c
e
 b
e
tw
e
e
n
 s
lo
p
e
s 
p
h
as
e
 A
 a
n
d
 B
.
531030-L-bw-Markus
Processed on: 29-5-2019 PDF page: 172
172 | Chapter 7
Table 4 shows the corresponding visual and interrupted time series analyses of all 
participants which further corroborates the visual inspection. With regard to Brad, 
mean craving is reduced. However, a signiﬁcant decrease of craving frequency and 
intensity during phase A and a signiﬁcant increase in level between phase A and B 
is seen. So the addition of EMDR-therapy to TAU does not seem to be responsible 
for this. 
3.2.1.4.2. Visual analyses of weekly diary data. Figure 3b represents the weekly PACS 
scores (alcohol craving) derived from the diary. The scores reﬂect retrospective 
(past week) assessments which may explain some differences in scores with regard 
to daily ratings. Here a clear reduction in craving is seen after four weeks of 
AF-EMDR, after an initial increase. In contrast to the daily ratings, this would suggest 
a possible effect of AF-EMDR therapy on craving.
Similarly, Figure 3c indicates that Brad experienced an eventual reduction in 
negative affect (NA) at the end of the AF-EMDR period (while this peaked earlier). 
The course of experienced positive affect (PA) followed a similar pattern, which 
may suggest that Brad felt less emotional and more stable towards the end of 
treatment.
Fig. 3b   Weekly Penn Alcohol Craving Scale (PACS) score for participant 1 over 
baseline and EMDR therapy period. Where the baseline or EMDR period 
lines are interrupted, values are missing.
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3.2.2. Participant 2
3.2.2.1. Background. Rhonda, a single 54 year old woman, sought treatment for 
AUD, depressed mood and suicidal thoughts. She used an anti-depressant and a 
small dose of oxazepam, when she felt tense. She had a history of both addiction 
(one previous outpatient treatment) and psychiatric treatment for depression. As a 
child, she was exposed to domestic violence by her father, but did not meet 
DSM-IV-TR, PTSD criteria (APA, 2000). She started drinking to cope with tensions in 
her marriage and divorced six years ago. She drank about three bottles of wine and 
smoked a pack of cigarettes daily. Rhonda neglected herself and was on sick-leave 
when she entered TAU. At that time she had stopped drinking for six weeks but still 
had a severely depressed mood and daily, intrusive suicidal thoughts. She received 
both outpatient TAU and psychotherapy (elsewhere) in conjunction. In the month 
prior to phase A, Rhonda had only consumed some drinks on one occasion but 
experienced strong cravings. Rhonda was matched to a three week baseline period 
which was extended with one week due to food-poisoning. Rhonda’s treatment 
goal was to maintain full alcohol abstinence. She was totally convinced that she 
would be able to reach this goal (10 on a scale of 0-10).
3.2.2.2. Reflection on phase B: TAU + AF-EMDR. Unfortunately TAU had to be 
suspended while receiving AF-EMDR therapy since it was too much for her in a 
practical sense (too many appointments) in conjunction with the psychotherapy 
she received elsewhere. During AF-EMDR therapy, Rhonda started to work again 
and felt good about it. Her craving had disappeared almost completely and she felt 
that the desensitization of positive targets had contributed very much. Her thoughts 
Fig. 3c   PANAS-SF negative affect (NA) and positive affect (PA) score per 
participant over baseline and EMDR therapy period. Where the baseline  
or EMDR period lines are interrupted, values are missing.
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on drinking tilted towards a more negative appraisal. According to Rhonda, it was 
as if her alcohol-related thoughts were “directly transformed into thoughts about 
the negative consequences” of her alcohol use. The meaning of alcohol had 
changed: “It only makes me sick”. Rhonda felt she could withstand the lure of 
alcohol now and felt more accepting about how things had worked out in her life. 
Fig. 4a   Units of alcohol consumed daily, frequency and intensity of daily bouts  
of craving over baseline (TAU only) and phase B (added EMDR therapy) 
period for participant 2. Where the lines are interrupted, values are missing.
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She received seven sessions of EMDR therapy as intended. Treatment compliance 
(including the homework assignments) was high. Rhonda experienced a stressful 
event between AF-EMDR session 5 and 6 when a child of a colleague died. While it 
had quite an emotional impact on her, she did not relapse. 
3.2.2.3. AUD outcomes 
3.2.2.3.1. Visual and interrupted time series analyses of diary data. Figure 4a shows 
a spectacular drop in craving while the use of alcohol was and stayed minimal. 
However, craving reduction already reached a low at the end of phase A. Table 4 
shows that mean craving intensity was clearly reduced and accompanied by a 
signiﬁcant decrease of craving frequency during phase A and a signiﬁcant increase 
in level between phase A and B is seen as well a signiﬁcant change in slope. 
However, inspection of the plot shows that the slope in phase B is increasing 
somewhat. Again, the addition of EMDR-therapy to TAU does not seem to be 
responsible for the signiﬁcant reduction in craving frequency.
3.2.2.3.2. Visual analyses of weekly diary data. In accordance with the previous 
ﬁgure, Figure 4b shows a clear reduction in craving is seen during baseline which is 
retained during the AF-EMDR phase. This may be due to the naltrexone medication 
she received.
Fig. 4b   Weekly Penn Alcohol Craving Scale (PACS) score for participant 2 over 
baseline and EMDR therapy period. Where the baseline or EMDR period 
lines are interrupted, values are missing.
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Similarly, Figure 4c indicates that Rhonda showed an initial increase in PA which 
dipped after 4 weeks of AF-EMDR therapy and increased again towards the end of 
phase B. NA showed a prolonged reduction which started during the baseline 
period and continued during the AF-EMDR therapy period. This could suggest that 
module 5, which targeted negative or self-defeating core beliefs may have reduced 
PA temporarily but this may also be very well attributed to the death of a child of her 
colleague, which she experienced as quite stressful in that period.
3.2.3. Participant 3 
3.2.3.1. Background. Casey was a 28 year old undergraduate student who drank 
up to two bottles of wine about four times per week. She drank regularly for the 
past  six years. At the time she sought help, daily drinking was the norm. She found 
it hard to be alone and alcohol helped her to suppress negative feelings about 
herself. Casey sought both addiction and psychiatric treatment for the ﬁrst time. 
She experienced negative thinking revolving around her self-image, her parents’ 
divorce and a history of being bullied, feelings of loneliness, and she felt stuck in 
her study. When her brother, who lived with her, went back to live with their mother, 
feelings of loneliness and separation anxiety worsened and her alcohol use 
increased. At ﬁrst Casey managed to stop drinking by herself. But since she relapsed 
within days, she decided to opt for outpatient detoxiﬁcation. This coincided with 
the ﬁrst week of the baseline period. However, Casey did not comply with the use 
of medication as prescribed and relapsed one and a half week after detoxiﬁcation. 
The center where she sought psychiatric treatment advised against simultaneous 
treatment in addiction care. This frustrated Casey since she felt that both problems 
Fig. 4c   PANAS-SF negative affect (NA) and positive affect (PA) score for  
participant 2 over baseline and EMDR therapy period. Where the baseline 
or EMDR period lines are interrupted, values are missing.
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were interconnected. She decided to take on the alcohol problem ﬁrst and 
postpone psychiatric treatment. Baseline screening revealed almost daily, heavy 
alcohol use, limited daily tobacco smoking and a small, daily dose of sleeping 
medication (prescribed for two weeks only). Casey was assigned to a four week 
baseline period. She was very anxious (but also hopeful) regarding the potential 
effect of EMDR therapy on addiction. Casey’s treatment goal was to abstain from 
alcohol. However, she was not very convinced that she would be able to meet that 
goal (5 on a scale of 0-10). 
3.2.3.2. Reflection on phase B: TAU + AF-EMDR. During AF-EMDR therapy, Casey 
went out a lot and felt like she had no time and experienced aversion to implement 
behavioral changes. Casey also found it hard to expose herself to painful feelings, 
and may have been avoiding processing. In accordance, some images were not 
fully desensitized while her post-session level of craving was relatively high. Casey 
sometimes felt confused after a session, reporting many negative thoughts about 
herself and life in general. It was hard for her to receive compliments; she felt that 
it was not feasible to become a happy person. Her emotion regulation skills were 
poor: Casey often had difficulty identifying the level of craving, positivity or distress 
associated with memory representations and sessions often ended in a distressed 
state. However, when AF-EMDR-therapy was ﬁnished, Casey no longer kept alcohol 
in her house and stopped smoking at home. Her alcohol use decreased somewhat: 
8-10 units of alcohol every other day. She felt ashamed and noticed an increasing 
aversion against drinking. Casey also noticed that her mood improved, she felt 
somewhat stronger, less affected by what others say or do and ﬁnds it easier to 
bend her thoughts to the positive. The EMDR therapist found it hard to ﬁnd suitable 
targets. Casey also showed very little compliance with treatment and experienced 
very little control over her alcohol use. Casey received a total of eight sessions of 
AF-EMDR therapy, one more than intended. This was done to be able to address all 
elements of the study protocol since it was very difficult to identify and desensitize 
target images in this case. Although not diagnosed beforehand, the clinical 
presentation suggested psychiatric comorbidity (borderline personality traits and 
perhaps a clinical depression) which seems to have confounded the results. 
3.2.3.3. AUD outcomes 
Visual and interrupted time series analyses of diary data. Figure 5a shows heavy 
drinking and high craving in both phases. Table 4 suggests a reduction in mean 
alcohol consumption and craving but no signiﬁcant slope or level changes making 
it hard to contribute these trends to the addition of EMDR-therapy. 
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3.2.3.2.2. Visual analyses of weekly diary data. Figure 5b shows that craving was 
stable and remained relatively high during the whole study period. This may also 
reﬂect the emotion regulation problems she experienced throughout the whole 
study period.
Fig. 5a   Units of alcohol consumed daily, frequency and intensity of daily bouts of 
craving over baseline (TAU only) and phase B (added EMDR therapy) 
period for participant 3. Where the lines are interrupted, values are missing.
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Figure 5c indicated that Casey experienced a gradual reduction in NA during the 
AF-EMDR period while PA ﬂuctuated somewhat during the whole study period. 
Fig. 5b   Weekly Penn Alcohol Craving Scale (PACS) score for participant 3 over 
baseline and EMDR therapy period. Where the baseline or EMDR period 
lines are interrupted, values are missing.
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Fig. 5c   PANAS-SF negative affect (NA) and positive affect (PA) score for  
participant 3 over baseline and EMDR therapy period. Where the baseline 
or EMDR period lines are interrupted, values are missing.
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3.2.4. Participant 4 
3.2.4.1. Background. Dwayne was a 32 year old man who had received almost a 
year of outpatient treatment before he participated in the study. It was his ﬁrst 
addiction treatment. Although he was no daily drinker, he drank huge amounts in 
binges. He started drinking from the age of 16. He lost his driver’s license twice due 
to driving while intoxicated and lost his job as a result. This escalated into suicidal 
tendencies. Dwayne was on anti-depressant medication and used medication for 
Bechterew’s disease which is accompanied by pain and stiffness of vertebral joints. 
When intoxicated, Dwayne could become aggressive. His partner threatened to 
leave him and had moved out temporarily. He was prescribed disulﬁram, an absti-
nence-enforcing type of pharmacotherapy causing severe sickness when drinking 
alcohol. This helped but Dwayne repeatedly stopped taking the medication so he 
could drink again. He found work and rejected inpatient detoxiﬁcation. However, 
outpatient care did not suffice to get a lasting grip on his drinking behavior. He was 
assigned to a ﬁve week baseline period. At the start of this period he was almost 
abstaining from alcohol (1-2 units per week) and was prescribed both disulﬁram 
and anti-craving medication (naltrexone). He never took the naltrexone however. 
His treatment goal was to reach full alcohol abstinence and maintain this for three 
months. Dwayne hoped he would have control over his drinking after that. On a 
scale of 1 (not convinced at all) – 10 (totally convinced) he rated his conviction that 
he would be able to reach this goal a 7.
3.2.4.2. Reflection on phase B: TAU + AF-EMDR. Dwayne received seven sessions 
of EMDR therapy. During EMDR therapy (after session 2) Dwayne quit taking the 
disulﬁram, without consulting his therapists, and started drinking again (2-3 beers 
per occasion). He felt he could not entertain himself without alcohol. He reframed 
his goal to controlled drinking from then on. After the last EMDR session, Dwayne 
felt the EMDR therapy had helped him a lot though. He felt more convinced that he 
could have a good time without alcohol. He did not go as often to a bar and was 
more focused on his family. Positive associations with alcohol had become less 
positive and he experienced less craving. His girlfriend planned to move back in 
with him. She accepted his current level of drinking. In the end he drank 3-4 days 
per week, on average 4-6 units of beer, much less than before. The EMDR therapist 
felt that Dwayne committed himself to the treatment but also tended to avoid 
exposure to “old pain”. Most targets elicited distress and little craving. 
3.2.4.3. AUD outcomes 
3.2.4.3.1. Visual and interrupted time series analyses of diary data. Figure 6a shows 
a clear reduction in alcohol use and craving during phase A which rebound 
somewhat during the course of phase B however, after he discontinued the use of 
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disulﬁram. Table 4 suggests trends pointing to an increase in mean alcohol 
consumption and a decrease in craving. However, signiﬁcant baseline and slope 
changes point to a period of exacerbation in alcohol use and craving after a “low” 
period spanning the end of phase A and the beginning of phase B.
Fig. 6a   Units of alcohol consumed daily, frequency and intensity of daily bouts  
of craving over baseline (TAU only) and phase B (added EMDR therapy) 
period for participant 4. Where the lines are interrupted, values are missing.
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3.2.4.3.2. Visual analyses of weekly diary data. Figure 6b shows a relatively stable and 
moderate level of craving over the course of the study.
Similarly, Figure 6c indicates that Dwayne experienced overall relative stable NA 
and PA ratings over the study period although NA initially seems to rise after three 
weeks in the AF-EMDR period while PA seems to decline in that same period. At the 
end this pattern is reversed and end levels of NA and PA resemble that of the end of 
the baseline phase. As was the case in participant 2, this may reﬂect a temporary 
increase in negative mood as self-defeating core beliefs were targeted.
Fig. 6b   Weekly Penn Alcohol Craving Scale (PACS) score for participant 4 over 
baseline and EMDR therapy period. Where the baseline or EMDR period 
lines are interrupted, values are missing.
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Fig. 6c   PANAS-SF negative affect (NA) and positive affect (PA) score for  
participant 4 over baseline and EMDR therapy period. Where the baseline 
or EMDR period lines are interrupted, values are missing.
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3.3. Assessment of Safety, Acceptability and Feasibility of all Participants
3.3.1. Safety. With regard to the safety of AF-EMDR therapy, no serious adverse 
events were reported during the study period. None had to be referred to inpatient 
facilities during the study period. Although participants experienced lapses and 
relapses, this is part and parcel in addiction treatment and also happened before 
the start of the study. 
3.3.2. Acceptance. With regard to the acceptance of AF-EMDR therapy, before the 
start of the baseline phase (phase A), participants 1-3 expected that the addition of 
AF-EMDR therapy to TAU would be effective (ratings of 8-9). In contrast participant 
4 rated this “4”. With regard to expected negative side-effects, participant 3 regarded 
this highly likely (“9”) while participants 1 and 2 thought this was not likely (ratings 
1-2). Participant 4 rated in between (“5”). The expected burden was gauged indirectly 
by the question whether participants expected that the treatment would be well 
tolerated. Participants 2 and 3 expected low burden (“9”) while participants 1 and 4 
expected intermediate levels of burden (“6” and “4” respectively). 
 After the last AF-EMDR therapy session all participants were, in general, satisﬁed 
with the EMDR therapy they received (ratings 7-9). The treatment was rated as quite 
effective and well tolerated (7-9). Positive effects mentioned were “being able to 
regain an overview of things”, “experiencing a more positive focus”, “feeling less 
anxious” or “more able to put things in perspective” after “having processed old 
issues”. The experienced negative effects were higher than some had expected, but 
mostly in the intermediate range (6-7) with the exception of participant 1 who 
experienced no negative effects (“1”). Negative effects mentioned where that 
sometimes a participant would be left with a sad feeling after an EMDR session. 
Another participant expressed difficulty with visualizing target images and felt that 
the focus on alcohol-related imagery could also make it harder to abstain. 
Participants were highly satisﬁed with the EMDR therapist (8-10) and would highly 
recommend the treatment to a friend (8-9). 
3.3.3. Feasibility. With regard to the feasibility, as Table 1 shows, the adherence to 
TAU was largely similar in phases A and B. Participant 1 missed most TAU sessions 
during phase B. This was mostly due to ﬁnancial difficulties which sometimes made 
it difficult to travel or even to phone (no more calling credit). TAU adherence in 
participant 2 could not be gauged since she was in psychotherapy elsewhere and 
additional, addiction-related TAU was deemed too much of a burden with regard to 
time involved. However, AF-EMDR sessions had to be rescheduled a few times in 
participant 2-4 and very often in participant 1. Participant 1 could often not be 
reached, overslept, had no money for transport or had other appointments. 
Afterwards, he was screened for ADHD but this could not be conﬁrmed. Also 
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according to the other participants, none of these cancellations were related to the 
treatment. Instead they were related to being ill, children being ill, stressful life 
events that required their attention. Nevertheless, all ﬁnished the intended amount 
of AF-EMDR therapy sessions. Participant 3 received one extra session to be able to 
ﬁnish the therapy manual. 
 Finally, with regard to feasibility as experienced by the therapist during the 
sessions, the EMDR therapist reported no difficulties with participant 1, except the 
fact that as AF-EMDR therapy went on, it became harder to ﬁnd suitable targets. 
This may reﬂect the fact that this participant felt he had gained much from AF-EMDR 
therapy and as such felt it had done its work. Participant 2 felt the sessions were 
emotionally intensive, also in combination with the psychotherapy received 
elsewhere. However, she responded well during the sessions and always ended in 
a positive, empowered state of mind. Participant 3 expressed many negative 
associations during reprocessing. At the end of sessions 3 and 5 she felt still quite 
emotional and demoralized and had trouble accepting compliments of the 
therapist. After session 4 she expressed her frustration with confronting “old pain”. 
However, after the last two sessions she seemed more stable, less frustrated, more 
positive. She practiced with the PTG on some occasions but noticed that she felt 
too much ambivalence when positive feelings arose and had a tendency to avoid 
this homework. Finally, participant 4 also expressed ambivalence toward visualizing 
the PTG, he expressed that he did not believe it could work. Nevertheless, he did 
the visualizations at home. Target identiﬁcation was sometimes hard since the 
participant reported mostly general recollections instead of speciﬁc memories. He 
also seemed to avoid negative affect during target selection. After the last two 
sessions, he felt more positive and expressed that he had gained much from 
AF-EMDR therapy.
4. Discussion
In this article we provided case descriptions and data of four participants who 
received ongoing outpatient care for AUD and additionally received a limited 
number of AF-EMDR therapy sessions aimed at reducing craving and drinking 
behavior. The goal was to determine whether it is safe, acceptable and feasible. In 
addition, we took the opportunity to gauge how the participants would respond to 
the modules in terms of clinical outcomes. The sample size and design prohibited 
conclusions on the effectiveness. There were no serious adverse events reported, 
the addition of AF-EMDR therapy to TAU seems safe. Some adverse effects were 
reported in the sense that sometimes negative feelings arose and lingered after a 
session. The changes in PA or NA in some participants seem to suggest that 
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targeting self-defeating core beliefs may induce lingering “old pain”. With regard to 
the acceptability, the participants’ ratings were highly favorable, the acceptance 
was high and the experienced burden varied but was well tolerated. As for the 
feasibility of AF-EMDR therapy, added to TAU, participants were willing to commit 
to treatment, sometimes despite high craving and ongoing substance use. Although 
participants had a varied but moderate to high number of cancellations or no-show, 
the results show that the delivery of the AF-EMDR therapy manual is feasible when 
participants are consistently contacted after each missed session. The delivery of 
the AF-EMDR therapy manual itself was also deemed feasible although it seems 
important to prepare participants for the emotions that may arise, especially when 
participants have no or a small social support system, have limited emotion 
regulation skills and experience a lot of daily stress already. Ambivalence over the 
treatment goal (full abstinence or controlled use) may also require extra time and 
preparation. 
 The ﬁndings with regard to the participants clinical response to AF-EMDR 
therapy added to TAU were mixed and sometimes hard to gauge but seem limited 
or even disappointing. 
 The overall level of alcohol use and craving in participant 1 seems unchanged 
although a reduction in both, particularly weekly ratings of craving, is seen at the 
end of AF-EMDR. In addition, the mood seems more neutral and stable towards the 
end of the study. Since this coincided with positive outcomes in his private life, it is 
hard to disentangle these inﬂuences. 
 Participant 2 already consumed hardly any alcohol during baseline and 
managed to keep it that way during the whole study period. The high level of 
craving dropped spectacularly during the baseline period and this remained stable 
during the whole study period. This effect seems attributable to the effect of the 
prescription of naltrexone. Her mood may have been inﬂuenced by the AF-EMDR 
however, although it also coincided with a stressful event. 
 Participant 3 had a temporary drop in alcohol use during AF-EMDR while here 
level of craving remained high and stable over the whole study period. Her case 
description suggests that there were clear emotion regulation problems that 
needed attention. Perhaps as a result, she had much difficulty to verbalize concrete 
targets. In addition, many target memories could not be fully desensitized, despite 
an extra AF-EMDR session. In hindsight, an inpatient detoxiﬁcation would have 
been justiﬁed. It would also have been advisable to strengthen her coping skills 
before addressing “old pain” and perhaps before trying to reduce her current coping 
through substance use. 
 Participant 4 relapsed after a period of disulﬁram-induced abstinence but 
seems to have kept his level of drinking lower than before the introduction of 
AF-EMDR therapy however. In addition, although a reduction in the level of craving 
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seems to have coincided with disulﬁram use, it remained substantially lower after 
disulﬁram was discontinued than before, after a few sessions of AF-EMDR therapy. 
According to participants, ﬂuctuations in the severity of alcohol use or drinking 
status were mostly related to life-events and did not seem to be induced by the 
AF-EMDR therapy. This was also the impression of the EMDR therapist. In summary, 
the results demonstrated no undisputable additional effect of EMDR-therapy in 
AUD when added to TAU. There may be several reasons for this. 
 As mentioned in the introduction, for practical and ethical reasons, certain 
confounds could not be avoided altogether, only described and monitored as 
much as possible. For instance, clearly the use of craving reducing medication in 
participant 2 and abstinence enforcing medication in participant 4 inﬂuenced the 
AUD-related outcomes. In clinical practice, different interventions will always and 
hopefully, inﬂuence each other. A randomized controlled trail is needed to distribute 
confounds evenly over groups so that more deﬁnitive conclusions can be drawn on 
the efficacy of add-on AF-EMDR therapy in AUD. 
 Alternatively, since the participants in the Hase et al. (2008) study received 
AF-EMDR in an inpatient setting and were abstaining from alcohol since one week, 
this may have contributed to the effects found on craving and subsequent relapse 
rates after discharge. In other words, ongoing alcohol use may have had a negative 
inﬂuence on the effectiveness of AF-EMDR. Another possibility is that effective 
AF-EMDR therapy requires a case conceptualization to determine what the focus 
for a speciﬁc participant should be. In this study, all participants received the same 
EMDR interventions, and in contrast to Hase et al. (2008), much emphasis was 
placed on the reprocessing of “old pain” (session 2-5). Processing associated targets 
in a few sessions may not adequately reprocess all material and may actually 
increase awareness of unprocessed emotional memories (see Staring et al., 2016). 
Another potential explanation lies in the fact that participants already received TAU 
when they were recruited (range 8-37 weeks), and kept receiving TAU during phase 
B, when AF-EMDR was introduced. So an additional effect of AF-EMDR may be hard 
to distinguish from TAU in some participants since a ﬂoor-effect may have 
confounded the results. In accordance, alcohol and/or craving indices were.
(almost) reduced to zero at the end of phase A in some participants. 
 Another possible reason for the found AUD outcomes may be that AF-EMDR 
has no additional value to TAU, at least not in patients with AUD, without comorbid 
PTSD. This seems to be in contrast with the ﬁndings of Hase and colleagues (2008). 
However, it should be noted that the study drop-out was 75% from baseline to 
6 month follow-up in that study. Additionally, in comparison to the Hase et al. 
(2008) study, the hours of AF-EMDR therapy provided (approximately a total of 
10.5 hours) was ﬁve times higher and the same plus additional types of targets 
were addressed. Therefore the results in the Hase et al. (2008) study should be 
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seen as preliminary and replicated ﬁrst. While others have also found positive results 
in patient with substance use in general, importantly these studies lacked a baseline 
or control condition or no randomization procedure was not applied so the ﬁndings 
should be interpreted with caution. These studies also often focused on patients 
with substance use disorders and a trauma history or PTSD, using TF-EMDR (e.g. 
Brown et al., 2015; Kullack & Laugharne, 2016; Perez-Dandieu & Tapia) or a 
combination of TF- and AF-EMDR therapy (Abel & O’Brien, 2010) making it even 
harder to determine the effect of AF-EMDR approaches on substance use 
outcomes. Clearly there is a need for a controlled and thorough evaluation of 
AF-EMDR in patients with substance use disorder without PTSD. In fact, a study with 
this goal in mind has been concluded. The results will be published elsewhere (see 
Markus et al. (2015) for the study protocol).
 This study is the ﬁrst feasibility study on AF-EMDR in AUD. A strength of the 
study is the detailed information regarding the treatment process of the participants. 
However, the sample size was too small to draw deﬁnitive conclusions on the 
safety, feasibility and efficacy of AF-EMDR in patients with AUD. 
 Therefore, further research is recommended. Currently laboratory studies in 
non-clinical samples are set-up to determine whether the AF-EMDR reactivation 
procedure needs to be adapted in order to “destabilize” the addiction memory 
better. For instance, research has shown that a certain level of arousal is a 
prerequisite for bilateral stimulation to be effective in memories with low emotional 
intensity (Littel et al., 2017). As Tables 3 and S1-3 show, many targets, particularly in 
some participants, have elicit relatively low SUD, LOU or LOPA begin scores. This 
may very well hamper the desensitization process. In addition, although “old pain” 
may be historically associated with the onset and course of AUD, the relation 
between episodic memory representations and current, often habitual use may be 
less relevant. On theoretical grounds it could be argued that perhaps the focus of 
AF-EMDR should shift to imagery proximal to actual alcohol use and its direct 
effects. A distinction in subgroups may also be worthwhile when doing efficacy 
studies. For instance, a focus on patients early in their treatment or currently 
abstaining patients with AUD may help disentangling confounding variables. In 
addition, a follow-up evaluation after 3 or 6 months may provide additional insights.
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Abstract
Background: Addiction constitutes a major public health problem, and despite 
treatment, relapse rates remain very high. Preliminary ﬁndings suggest that Eye 
Movement Desensitization and Reprocessing (EMDR), an evidence-based treatment 
for PTSD, may also reduce craving and relapse rates when applied in substance 
abuse. This study aims to determine the feasibility, efficacy and effectiveness of 
EMDR when added to treatment as usual (TAU) for addiction in alcohol dependent 
outpatients, compared to TAU only.
Methods/Design: A single blinded study in which 100 adult patients with a primary 
DSM-IV-TR diagnosis of alcohol dependence or abuse receiving treatment in one 
of six Dutch outpatient addiction care facility sites, will be enrolled. After baseline 
assessment participants will be allocated to one of two treatment conditions 
(allocation ratio of 1:1) using a stratiﬁed (per site, per care pathway), blocked 
randomization procedure. The intervention consists of EMDR (seven weekly 90 
minute sessions) + TAU or TAU only. Assessments are scheduled pre-treatment (t0), 
post-treatment (t0 + eight weeks), and one and six months post treatment. The 
effects of both treatment arms are compared on indices of (a) drinking behavior, (b) 
mediators, moderators and predictors of treatment outcome, (c) quality of life and 
d) safety, acceptability and feasibility of treatment.
 Repeated measures ANOVA’s will be conducted using an intention-to-treat and 
per-protocol approach. Multiple imputation will be used to deal with missing values 
when possible.
Discussion: This study adapts and extends the standard EMDR treatment for 
traumatized patients for use with patients with alcohol use disorders without 
psychological trauma.
Trial registration: ClinicalTrial.gov: NCT01828866
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1. Background
In 2013 in the Netherlands, 46% of all treatment seeking patients with an addiction 
problem (more than 65.000) sought help for alcohol-related problems (Wisselink, 
Kuijpers, & Mol, 2014) However, despite treatment, addictions such as alcohol 
dependence are characterized by high relapse rates (Sinha, 2011). For 1-year 
outcomes across alcohol, nicotine, and illicit drug abuse, more than 85% of patients 
relapse within 1 year of treatment.
 Many factors are implicated in the genesis, escalation and maintenance of 
addiction. Here some known predictors of alcohol use are discussed before we 
introduce a relatively new approach to target some of these mechanisms in order 
to reduce drinking behavior. A multi-factorial approach is adopted to gain insight 
into possible mechanisms of change regarding this approach.
1.1. Mediators, moderators and predictors of alcohol use and relapse
Addiction can be conceptualized as a cyclic process of anticipation, intoxication, 
and withdrawal (Koob, 2008). The anticipation stage is considered a key element of 
relapse and often takes the form of intense craving. Craving refers to a compelling 
or intense urge, desire or intention to ingest a drug (Rosenberg, 2009). High baseline 
levels of alcohol craving may deﬁne a subtype of alcohol dependence that is less 
responsive to treatment and predict the chance of relapse after discharge (Oslin, 
Cary, Slaymaker, Colleran, & Blow, 2009). In addition to craving itself it may be 
interesting to look at related concepts, such as desire thinking and rumination, 
which seem to augment craving.
 Desire thinking refers to the elaboration of cognitions and imagery in working 
memory which may escalate craving intensity (Caselli & Spada, 2011). It correlates 
with escalating levels of drinking status (Caselli, Ferla, Mezzaluna, Rovetto, & Spada, 
2012a). Desire thinking is regarded as a speciﬁc type of perseverative thinking, such 
as rumination or worry (Caselli & Spada, 2011). Interestingly, rumination predicts 
long term outcomes of addiction treatment in alcohol-dependent patients (Caselli 
et al., 2010). Rumination increases craving in alcohol-dependent drinkers but not in 
problem and social drinkers (Caselli et al., 2013). So both desire thinking and 
rumination increase or intensify craving. Since rumination results in increased 
negative affect (Thomsen, Jorgensen, Mehlsen, & Zachariae, 2004), it is no surprise 
that both low positive and high negative affect are associated with relapse in 
addiction (Cheetham, Allen, Yucel, & Lubman, 2010). So when levels of desire 
thinking and rumination are reduced, craving and negative affect may also be 
reduced, which would result in lower relapse rates.
 In addition to these subjective processes, automatic implicit processes such as 
attentional biases have also been implicated in the maintenance of addiction (Field 
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& Cox, 2008; Stacy & Wiers, 2010). Since alcohol attentional biases have a reciprocal 
excitatory relationship with craving, reductions in attentional bias should predict 
reductions in craving and drinking behavior. Whereas craving, desire thinking, 
rumination and negative affect are typically measured by subjective participant 
report, the strength of implicit processes may be measured more objectively in 
paradigms using changes in reaction times as primary outcome.
 Other known predictors of alcohol treatment outcome which will be assessed 
in this study are baseline alcohol consumption, dependence severity, employment, 
gender, psychopathology rating, treatment history, motivation, socioeconomic 
status/income and self-efficacy (Adamson, Sellman, & Frampton, 2009). Increased 
self-efficacy during treatment predicts a positive treatment outcome while an 
excess of self-efficacy can be inconsistent with the actual ability of a patient to 
resist use and may result in drop-out.
 In sum, there is a large body of research on predictors of alcohol treatment 
outcome. These factors should be taken into account when aiming to reduce 
relapse rates since they can help identify at an early stage which interventions may 
have the highest clinical effectiveness over time. In addition, they provide important 
targets for direct intervention.
 In this study we focus on an approach which targets episodic drug memories 
to reduce craving, alcohol consumption and relapse rates: Eye Movement Desensiti-
zation and Reprocessing (EMDR) (Hase, Schallmayer, & Sack, 2008).
1.2. Research on EMDR in addiction
EMDR is a structured treatment for posttraumatic stress disorder (PTSD) (Shapiro, 
2007). The core of the procedure entails the identiﬁcation and reactivation of 
speciﬁc memory representations in working memory while the patient follows the 
therapist’s horizontal hand movements with her or his eyes. Since this taxes working 
memory and working memory is limited in capacity, the eye movements compete 
for attention with the reactivated memory (Gunter & Bodner, 2008). Every 30 
seconds, the patient reports spontaneous associations, which form the focus of 
attention during a new set of eye movements. Over time the memory representation 
gets less vivid and emotionally charged (‘desensitisized’) while a new, more adaptive 
self-perspective tends to arise (Hensley, 2012). The EMDR procedure can also be 
used to desensitize dysfunctional positive memory representations (Engelhard, Van 
Uijen, Van den Hout, 2010) or that of anticipated events (Logie & De Jongh, 2014).
 Research has clearly demonstrated EMDR’s effect in the treatment of PTSD 
(Bisson et al., 2007). Some have suggested that, on the basis of an emerging body of 
research, EMDR may be regarded as a general model for psychotherapy for a wider 
range of conditions, such as addiction (Leeds, 2009). However, research on the 
efficacy and effectiveness of EMDR on addiction is still limited, consisting mostly of 
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anecdotal reports or case studies of substance-related (Abel & O’Brien, 2010; Cecero 
& Carroll, 2000; Hornsveld, 2009; Marich, 2009, 2010; Shapiro, Vogelmann-Sine, & 
Sine, 1994; Tsoutsa, Fotopoulos, Zakynthinos, & Katsaounou, 2014; Van Uitert-Levy, 
2010; Rooijmans, Rosenkamp, Vernholt, & Visscher, 2012) as well as behavioral 
addictions (Bae, Han & Kim, 2013; Bae & Kim, 2012; Cox & Howard, 2007; Henry, 
1996; Miller, 2010, 2012). Although most of these reports and case studies found 
positive results, some found mixed (Van Uitert-Levy, 2010) or negative results (Cecero 
& Carroll, 2000; Hornsveld, 2009). The interpretation of results is further complicated by 
the fact that different approaches were used (Hase, 2009; Miller, 2010; Popky, 2005).
 To date, one RCT has been published (Hase, Schallmayer, & Sack, 2008). 
Detoxiﬁed, in-patient alcohol dependent patients received TAU plus two one-hour 
sessions of EMDR targeting memory representations of intense craving or relapse. 
Controls received TAU only. Decreased craving at 1-month follow-up, as well as a 
lower relapse rate at 1- and 6-month follow-up were found in the experimental 
group. However, the sample size was small (n = 34), attrition was high, assessment 
depended fully on self-report and treatment was applied by the researcher. This 
raises questions about the actual efficacy and effectiveness of EMDR. In addition, 
although no adverse effects were reported, this study showed that relapse or study 
drop-out rates may still be substantial and should be taken into account when 
determining the feasibility of the treatment.
 In sum, although limited data and methodological issues prohibit ﬁrm conclusions, 
further research on the efficacy of EMDR in addiction is warranted.
1.3. Objectives
1.3.1. Primary objective – effects of treatment on drinking behavior
This study examines the efficacy and effectiveness of EMDR + TAU versus TAU only 
on drinking behavior in a sample of alcohol dependent participants.
 We operationalize drinking behavior as: a) changes in number of heavy drinking 
days (days on which ≥ 5 standard drinks of alcohol are consumed); b) time to ﬁrst 
alcohol drink (only relevant if abstinence was reached before the previous assessment); 
c) changes in total drinks consumed in the past 30 days; and d) changes in average 
drinks per occasion in the past 30 days (total drinks divided by drinking days). 
 Participant-reported information is backed-up with changes in relevant biomarker 
data (derived from blood samples at all time-points): carbohydrate- deﬁcient 
transferrin (CDT) combined with serum ф-glutamyltransferase (GGT). An overview 
of the measurements at different time points is given in Table 1.
 The primary outcome variable is changes in number of heavy drinking days 
since escalating numbers of heavy drinking days may best reﬂect a (temporarily) 
loss of control of drinking behavior, while the other behavioral outcomes could 
also reﬂect (to some degree) social or controlled drinking behavior.
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1.3.2.  Secondary objectives – mediators, moderators and predictors of 
treatment outcome
To explore mechanisms of change, variables that are potential predictors, mediators 
or moderators of treatment outcome will be examined (see Table 1). We distinguish:
1. Dependent variables:
 a.  Psychological (participant report): desire thinking, craving, rumination, negative 
affect and coping self-efficacy,
 b.  Psychological (reaction times): alcohol attentional bias and implicit associations 
towards alcohol cues.
2. Covariates:
 a.  Measured at baseline: demographic characteristics, time-in-treatment, 
 comorbid psychopathology, alcohol consumption, alcohol dependence 
 severity, other substance use and readiness to change;
 b.  Measured between baseline and follow-up: completer status, time-in-treatment, 
treatment intensity, the use of psychopharmaca, anticraving (naltrexone  
and acamprosate) or alcohol abstinence enforcing medication (disulfuram).
1.3.3.  Tertiary objective – effects of treatment on quality of life
The aim of addiction treatment is recovery which can be deﬁned as abstinence plus 
improved quality of life (Laudet, 2011). Therefore, quality of life will be assessed in 
addition to the drinking related variables mentioned above (see Table 1).
1.3.4.  Quarteniary objectives – safety, acceptability and feasibility of treatment
Expectancies and experiences about treatment of both participants and therapists 
may affect treatment outcome. Therefore harm expectancy and experience, expected 
and experienced burden, credibility of treatment and treatment adherence will be 
assessed.
2. Methods/design
2.1. Design
This study is a randomized controlled trial with two arms: EMDR + TAU versus TAU. 
The two groups are compared pre-treatment (T0), post treatment (T1 = T0 + 8 
weeks) and at follow up one (T2) and six months (T3) post treatment, on variables 
linked to the research questions. This amounts to a 2 × 4 design with the between 
factor condition (EMDR + TAU vs. TAU) and within factor time (pre- x post intervention 
× 1 × 6 months follow-up).
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Both groups will be assessed at the same time-points, whereby a substantial part of 
both groups may still receive TAU at follow-up after 1 month, but may no longer 
receive TAU at follow-up after 6 months.
 The current study is hybrid in that it tries to broaden the generalizability of the 
outcomes by recruiting a representative, but complex sample while maintaining 
some of the rigor of efficacy research (e.g. using training and supervision, 
monitoring of and feedback on treatment ﬁdelity). This allows to analyze data from 
an effectiveness (outcome in real life circumstances, using all data, including 
imputed data in case of study drop-out etc.) and an efficacy (outcome under ideal 
circumstances using only completers data) viewpoint.
 The design of this study was approved by the Medical Ethics Committee of 
Medisch Spectrum Twente and is registered as study NL43892.044.13
2.2. Participants and recruitment
Adult patients, 18 years or older, with a primary DSM-IV-TR (American Psychiatric 
Association, 2000) diagnosis of alcohol dependence or abuse are recruited from six 
outpatient sites of IrisZorg, an addiction treatment organization in the Netherlands. 
The trial process starts with a global identiﬁcation of possible eligible patients (on the 
basis of known in- and exclusion criteria, see next paragraph) by a triagist when they 
seek treatment. If they agree to be informed about the study, they are contacted by a 
research assistant (RA1, a psychologist) to provide additional information and to answer 
questions. Participants consent to postponed information after they receive limited oral 
and written information to be able to blind them as much as possible from later group 
allocation using the procedure outlined by (Boter, Van Delden, De Haan, & Rinkel, 2003). 
After consent, an appointment is made for an inclusion interview. If included, participants 
undergo a pre-treatment assessment (T0) (see Figure 1).
2.3. Inclusion and exclusion
The inclusion criteria are:
1. Age 18 or older;
2. Fluent in Dutch speaking and reading abilities (clinical observation by RA1) and;
3. A primary DSM-IV-TR diagnosis of alcohol dependence or abuse.
This last criterion is assessed during the regular intake procedure by a health care 
or clinical psychologist.
Exclusion criteria are:
1. Meeting the DSM-IV-TR criteria for current PTSD;
2. Meeting the DSM-IV-TR criteria for current dependence and regular (at least 
once per week in the last 2 weeks before eligibility screening) use of substances 
other than alcohol or nicotine;
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3. Current (in the last two weeks before eligibility screening) regular alcohol use 
(at least > 21E (women) or > 28E (men) per week) and;
4. Severe, current (since the start of regular treatment) psychiatric symptoms 
(especially manic, psychotic, suicidal and aggressive symptoms) that interfere 
with TAU.
Fig. 1   Flow diagram RCT.
Enrollment
Follow-Up
Allocation
Identification of possible eligible patients with 
alcohol dependence or abuse
Consent to postponed information
Inclusion Exclusion
T0
T3
T1
T2
Randomisation
EMDR + TAU TAU
T3
T1
T2
Maybe interested to participate Not interested 
in participation
Inclusion interview
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These criteria are assessed during intake by a health care or clinical psychologist 
and/or (re)assessed by RA1 during screening. RA1 uses segments of the Mini- 
International Neuropsychiatric Interview-Plus (MINI-Plus (Sheehan et al., 1998)), 
the Measurements in the Addictions for Triage and Evaluation (MATE 2.1 (Schippers 
& Broekman, 2007)) and/or clinical observation as well as information from the 
patients dossier.
 When RA1 detects psychopathology not detected during regular intake, the 
participant is informed as well as his/her regular therapist to ensure further 
diagnostics and treatment is provided, if necessary.
2.4. Randomization and allocation
After inclusion, participants are randomized to either EMDR + TAU or “TAU only” by 
another RA (RA2, a psychologist), not involved in the assessments. Participants are 
allocated to their treatment condition based on a randomization code. RA2 
generates a randomization sequence before the recruitment phase starts using 
freely available software (Random allocation software).
 The randomization sequence is stratiﬁed by participating facility (a total of six 
sites), further subdivided by a maximum of three care pathway (‘youth’ (youngsters 
up to 23 years old), ‘addiction’ (adult patients with primarily addiction) or ‘addition, 
care and housing’ (adult patients with problems on multiple life domains in addition 
to addiction and often severe psychiatric problems), if there is a participating EMDR 
therapist available in that striatum. EMDR therapists may work at multiple facilities 
and/or care pathways and thus see participants from different strata. This amounts 
to a stratiﬁed randomization with a 1:1 group allocation within each stratum, using 
block sizes of 4.
 When participants are allocated to TAU only, no action is taken (since RA1 
already planned subsequent assessments, independent of allocation). When they 
are allocated to EMDR + TAU, RA2 informs participants by email about EMDR with 
additional written information. RA2 also informs a participating EMDR therapist of 
the same facility where the participant receives TAU. The EMDR therapist contacts 
the participant and provides additional information about EMDR to the participant 
and plans seven weekly EMDR sessions.
 Great care is taken so that all those involved in the study are blinded as much 
as possible. Participants, RA1 (the assessor) and the principal investigator are blinded 
to group allocation while EMDR therapists are blinded to outcome of assessments. 
In addition, the principal investigator was not involved in the treatment of participants.
2.5. Power and sample size calculation
Since two active treatment arms are compared and the sample is expected to be 
relatively heterogeneous regarding baseline variables such as dependence severity, 
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drinking status and other substance use, it is estimated that the effect size will be 
relatively small. Clinical relevant differences on the primary outcome variable 
(changes in number of heavy drinking days in the previous 30 days) were calculated 
on the basis of data of a recent study (Merkx et al., 2013). In patients with an 
alcohol-use disorder referred to in- or outpatient alcohol treatment the mean baseline 
score for heavy drinking days (≥5 drinks in a single day, over the past 30 days) was 
16.33 (SD 11.99). Treatment outcome was such that undertreated patients (<75% 
attendance of the number of sessions recommended by treatment allocation 
guidelines, n = 618) showed a reduction of 8.7 heavy drinking days (±12.5) while 
overtreated patients (>110% attendance of sessions recommended) showed a 
reduction of 12.5 heavy drinking days (±12.2, n = 362). The difference between 
under- and overtreated patients is at least 3.8 heavy drinking days over the past 
30 days which corresponds to an effect size of d = 0.31 or f = 0.15).
 Subsequent poweranalysis in G*Power version 3.1.2. (Faul, Erdfelder, Lang, & 
Buchner, 2007) (ANOVA: repeated measures, within-between interaction) indicated 
a sample size of 74 to demonstrate this effect (keeping т at 0.05 and power at 0.80 
and using 2 groups and 3 measurements (concerning changes in the number of 
heavy drinking days between 4 time points)). Attrition is estimated to be relatively 
high at 33%. Therefore we add 26 participants (100 patients in total, 50 in each 
treatment arm), to meet the required sample size.
 To minimize missing values RA1 will use email, text messages, telephone calls, 
and/or contacts with participants’ regular therapists to remind participants about 
their assessment appointments. All participants will receive ﬁnancial compensation 
of 25 euros (in the form of a gift cheque) for every complete assessment at T2 and 
T3, regardless of whether or not the participant drops out of treatment.
2.6. Interventions
2.6.1. Treatment as usual (TAU)
All participants already receive TAU at the moment they are enrolled and will 
continue to receive TAU for as long as indicated by their regular therapists but at 
least until T1. TAU may differ in intensity or additional components delivered (e.g. 
family treatment) between participants. In IrisZorg, most out-patients of care 
pathway ‘youth’ and ‘addiction’ receive (Adolescent) Community Reinforcement 
Approach ((A)CRA) treatment, consisting of several interventions, based on 
behavioral therapy principles (Meyers & Smith, 1995). Elements may include: 
functional analysis, training communication and/or problem-solving skills, sobriety 
sampling, social networking, learning to refuse substances, increasing alternative 
reinforcing activities, relapse management and medication monitoring. Treatment 
is individual but may also be partly groupwise. Patients receive TAU on a weekly 
basis by a health care worker.
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Alternatively, some patients in care pathway ‘young’ may receive an intensive family 
treatment for youngsters up to 20 years old (and their families), who still live at 
home (or intend to go back to live at home again) and where multiple life domains 
may be affected (e.g. family, school, mental health, criminal behavior etc.): Multi-
dimensional Family Therapy (MDFT; Rowe, 2010). Patients of care pathway ‘addition, 
care and housing’ receive Function Assertive Community Treatment (FACT; Drukker 
et al., 2011), a multidisciplinary, outreaching approach aimed at stabilization, 
treatment and recovery.
 TAU is supervised by a clinical psychologist or psychiatrist. If necessary, 
treatment may be supplemented with medical care (such as, but not limited to 
medication), individual psychological care or relationship or family therapy. 
Incidentally or periodically, additional in-patient treatment may be necessary. CRA 
and MDFT typically lasts 6 months (in some cases CRA may be limited to 3 or 
extended to 9 months) while FACT may endure much longer.
 ‘Time-in-treatment’ before intervention and during the course of the study as 
well as main components and treatment intensity of TAU will be registered. The use 
of psychofarmaca, craving reducing (acamprosate, naltrexone) or abstinence 
enforcing medication (disulfuram) will be monitored.
2.6.2. Eye movement desensitization and reprocessing (EMDR)
Participants allocated to the EMDR + TAU group will receive a manualized intervention. 
This set of EMDR protocols was developed by the principal investigator and the 
EMDR International Association (EMDRIA)-approved consultant involved in this 
study as a trainer. It incorporates elements of existing EMDR addiction protocols 
(Hase 2009; Miller 2010; Popky, 2005), related work (Knipe, 2009) and insights on 
positive and prospective memory representations (Engelhard, Van Uijen, & Van den 
Hout, 2010; Logie & De Jongh, 2014). Based on pilot treatments, the intervention 
manual was ﬁne-tuned before the recruitment phase.
 Participants receive a maximum of seven weekly, 90-minute EMDR sessions 
provided by health care psychologists (who at least completed an EMDRIA-ap-
proved Basic Training program). The EMDR therapists will be trained in the use of 
the intervention manual and will be supervised monthly by the EMDR consultant. 
All EMDR sessions are video-recorded for ﬁdelity rating and supervision.
 Session one starts with instruction on some rules and the rationale for EMDR 
and its use in addiction. Then the treatment goal (controlled drinking or abstinence) 
is established. Subsequently participants are instructed to imagine their positive 
treatment goals vividly. After that both negative associations with long-term 
abstinence (if present) and positive memories associated with alcohol use are 
targeted with EMDR. At the end a homework diary is presented and participants are 
instructed to keep it daily, between sessions. It helps to register daily craving, 
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alcohol use, possible adverse and/or positive events and help participants to 
prepare for the next session by identifying possible targets. Subsequent sessions 
focus on memory representations associated with loss of control, self-efficacy 
undermining beliefs, trigger situations, and anticipated relapse. Finally the focus 
shifts to feeling more empowered in trigger situations. Therapists are instructed to 
keep the duration of sessions as constant as possible, selecting only the most 
relevant targets. In some cases, fewer sessions may be required and provided.
2.7. Termination of treatment
Regarding EMDR treatment, completers are deﬁned as completing ﬁve or more of 
the scheduled seven EMDR sessions, allowing for some ﬂexibility on the basis of 
clinical need. Those who attend four EMDR sessions or fewer for any reason 
comprise a premature termination of treatment (PTT) group.
 Regarding TAU, a similar distinction is made whereby a completer attended ﬁve 
or more weeks of treatment (at least one face-to-face contact weekly) between T0 
and T1 while those who attend four weeks or less of TAU fall in the PTT category.
2.8. Data collection
Subjects participate in the study for 8 months (from T0 to T3). Patients in both 
treatment conditions will be assessed identically (see Table 1). Two instruments are 
only used during the inclusion interview: the MINI-Plus (Sheehan et al., 1998) and 
the MATE 2.1 (Schippers & Broekman, 2007). At T0, RA1 (blinded to treatment 
allocation) assesses baseline measurements of all primary, secondary, tertiary and 
quaternary variables. At T1 (post treatment), T2 (follow-up after 1 month) and T3 
(follow-up after 6 months) all but one (the ‘readiness for change’ as measured with 
the RCQ-D (Rollnick, Heather, Gold, & Hall, 1992) is only assessed at baseline) 
measurements are repeated by RA1.
 For participants in the EMDR + TAU group additional assessments take place 
within (pre and post levels of distress, craving or positive affect of memory repre-
sentations on a 11-pt Likert scale) and between (daily diary: number of drinks, 
intensity and frequency of craving, adverse events) sessions. These assessments 
are an integral part of the EMDR intervention manual and can therefore only be 
used to explore changes during the course of EMDR within this group. EMDR 
therapists also ﬁll in a questionnaire after the last EMDR session of each participant 
regarding perceived and experienced treatment burden credibility and harm, 
before, during and after treatment.
 RA1 also gathers demographic data: age, sex, social-economic and marital 
status, educational level, and ethnicity. Participant-report questionnaires (no 3–11 
in Table 1 below (Caselli & Spada, 2011; De Weert-Van Oene, Breteler, Schippers, & 
Schrijvers, 2000; Dijkstra & Roozen, 2012; Ehring et al., 2011; Flannery, Volpicelli, & 
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Pettinati, 1999; Rabin & De Charro, 2001; Rollnick, Heather, Gold, & Hall, 1992; 
Saunders, Aasland, Babor, DeLaFuente, & Grant, 1993; Thompson, 2007) will be 
provided digitally using Perseus web survey software (Perseus). The alcohol Timeline 
Followback interview (TLFB; (Sobell & Sobell, 1992)) is conducted face-to-face by RA1.
 The alcohol Stroop (Williams, Mathews, & MacLeod, 1996) and valence IAT 
(Wiers, Van Woerden, Smulders, & De Jong, 2002) will be administered using the 
program Inquisit 3 (Millisecond) for computerized assessment.
 After each on-site assessment, participants are referred to a laboratory nearby 
for collection of blood samples to determine GGT and CDT (Niemelä, 2007). 
Results are interpreted by an independent physician from IrisZorg. The results will 
be discussed with the participants after the last assessment by this physician, if 
relevant. In the case that lab results merit intervention before the last follow up 
assessment, the physician will notify the regular addiction care physician or general 
practitioner as soon as possible.
2.9. Instruments
2.9.1. Measurements - inclusion
2.9.1.1. Measurements in the addictions for triage and evaluation (MATE 2.1 
(Schippers & Broekman, 2007))
 The MATE is composed of 10 modules made up of a set of existing psychomet-
rically validated short instruments from the public domain. In this study, RA1 only 
uses parts 1–4 to screen for eligibility criteria.
 Module 1 ‘USE’, is an interview used to determine the severity of the use of 
psychoactive substances in the previous 30 days as well as life-time. Inventarisation 
of substances (including nicotine and gambling), the level of use and typical form 
or route of application are reported. Use (in standard units) in the past period and 
use on a typical day of use are reported, as well as the number of years of regular 
use. The primary problem substance or behavior is identiﬁed.
 Module 2 ‘INDICATIONS PSYCHIATRIC OR MEDICAL CONSULT’. Medical 
themes interviewed: 1) use of medication for addiction; 2) use of medication for 
other somatic complaints; 3) symptoms that may be the result of severe physical 
health problems; 4) intoxication or (severe) withdrawal symptoms; and 5) pregnancy. 
Psychological/psychiatric themes interviewed: 1) current and recent psychiatric or 
psychological treatment; 2) use of medication for psychiatric reasons; and 3) 
suicide risk and psychotic symptoms.
 Module 3 ‘ADDICTION TREATMENT HISTORY’. This part of the interview 
questions whether and if so how much previous addiction treatments the participant 
has undergone in the past 5 years.
 Module 4 ‘DEPENDENCE AND ABUSE’. The questions are derived from the 
section Alcohol & Drugs from the CIDI (Composite International Diagnostic 
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Interview) 2.1 (World Health Organization, 1997) in accordance with the diagnostic 
criteria for substance abuse or dependence of the DSM-IV-TR (American Psychiatric 
Association, 2000). In this study, the questions will relate to alcohol use since this 
will be the primary problem substance.
2.9.1.2. Mini-international neuropsychiatric interview (MINI-plus (Sheehan, 1998; 
Van Vliet & De Beurs, 2007))
This brief, structured interview allows for the coding of more than 60 variables, 
including DSM-IV-TR disorders (23 axis 1 disorders) and suicide risk at the time of 
the interview or at some time in the past. Psychometric evaluation of the English 
version of the MINI (a less detailed version of the MINI-plus) showed that inter-rater 
reliability is good while test-retest reliability is satisfactorily, expect for current manic 
episode. Most scales possess a satisfactory degree of predictive power but positive 
predictive power for lifetime bulimia nervosa, social phobia and generalized anxiety 
disorder is relative weak (Lecrubier et al., 1997). Content validity of simple phobia 
and generalized anxiety disorder, when compared to the CIDI (World Health 
Organization, 1997), was also low.
 The MINI-Plus employs different time frames for various disorders: current, past, 
or lifetime. For screening purposes, we will only focus on the ‘current’ timeframe.
2.9.2. Measurements – effects on drinking behavior
2.9.2.1. Alcohol use disorders identiﬁcation test (AUDIT (Saunders et al., 1993; 
Schippers & Broekman, 2010)
The AUDIT is a 10-item, self-report measure assessing harmful alcohol consumption 
(items 1 to 3), drinking behavior (items 4 to 6), adverse reactions to alcohol (items 7 
to 8), and alcohol-related problems (9 to 10). Scores on items 1 to 8 can range from 
0 to 4, while items 9 and 10 are scored 0, 2, or 4. Higher scores indicate higher risk 
and range from 0 to 40. Scores between 8 and 12 indicate hazardous or harmful 
alcohol use, while scores 13 to 40 indicate likely alcohol dependence (Dolman & 
Hawkes, 2005; Gache et al., 2005). A high reliability, sensitivity, and speciﬁcity of the 
scale has been reported (Saunders et al., 1993).
 The timeframe normally used is that of the previous year. However, since we 
want to repeat the AUDIT assessment, this time frame would cause overlap 
between assessments. Therefore we will use a time-frame of 1 month.
2.9.2.2. Alcohol timeline followback (TLFB (Sobell & Sobell, 1992))
The Alcohol TLFB is a drinking assessment method that obtains estimates of daily 
drinking and has been evaluated with clinical and non-clinical populations. Using a 
calendar, people provide retrospective estimates of their daily drinking over a 
speciﬁed time period that can vary up to 12 months from the interview date. In this 
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study retrospective estimates of the previous month will be used. Several memory 
aids can be used to enhance recall (e.g., calendar; key dates serve as anchors for 
reporting drinking; standard drink conversion). The Alcohol TLFB has been shown 
to have good psychometric characteristics with a variety of drinker groups, and can 
generate variables that provide a wide range of information about an individual’s 
drinking (e.g., pattern, variability, and magnitude of drinking). The method is 
recommended for use when relatively precise estimates of drinking are necessary, 
especially when a complete picture of drinking days (i.e., high- and low-risk days) is 
needed (evaluating drinking pre-posttreatment). Although Timeline summary data 
have been found to be generally reliable, as with all drinking assessment methods, 
exact day-by-day precision cannot be assumed or necessarily expected. Overall, 
the Alcohol TLFB method provides a relatively accurate portrayal of drinking, and 
has both clinical and research utility.
2.9.2.3. Serum ф-glutamyltransferase (GGT) and carbohydrate-deﬁcient transferrin (CDT)
CDT is currently the most speciﬁc marker of alcohol abuse, and when combined 
with GGT using an equation [0.8*ln(GGT) + 1.3*ln(CDT)] a high sensitivity is reached 
without loss of speciﬁcity (Millisecond). The Dutch multidisciplinary protocol for 
alcohol problems (Trimbosinstituut/Landelijke Stuurgroep Multidisciplinaire Richtlijn-
ontwikkeling in de GGZ, 2009) also states that assessment of CDT levels, which 
may be combined with those of GGT, is suitable to monitor reduction of or 
abstinence from (chronic) alcohol use.
2.9.3. Measurements – mediators, moderators and predictors of treatment outcome
2.9.3.1. Readiness to change questionnaire (RCQ; De Fuentes-Merillas, De Jong, & 
Schippers, 2002; Rollnick , Heather, Gold, & Hall, 1992)
The RCQ is an instrument which tries to capture the stage of change the patient is 
in, according to the stages of change model (Prochaska & DiClemente, 1983). The 
RCQ has 12 items which have to be answered on a 5-point scale. There are three 
subscales reﬂecting pre-contemplation, contemplation and action. The instrument 
has a satisfactory internal consistency and, in most studies, a satisfactory test-retest 
reliability (De Fuentes-Merillas et al., 2002, p. 752). The predictive validity of the 
original instrument is sufficient: the RCQ predicts changes in drinking behavior 
(Heather, Rollnick, & Bell, 1993). However, one study found that there was little 
agreement between self- and interviewer rating of the alcohol version of the RCQ 
and between self-report on different instruments relating to the same concepts 
(Addington, El-Guebaly, Duchak, & Hodgins, 1999).
 The psychometric quality of the RCQ-D (translated by De Fuentes-Merillas et al., 
2002) seems comparable to the original. Some negative formulated questions 
were transformed into positive formulations. Although the underlying transtheoretical 
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model has been criticized (West, 2005), the questions in itself can provide insight 
into the motivation for change and drinking related appraisals at the moment of 
assessment. The instrument can assist in distinguishing those patients who are 
ready to change their drinking behavior and those who are probably in need of 
further motivational counseling (De Fuentes-Merillas et al., 2002).
2.9.3.2. Penn alcohol craving scale (PACS; Flannery et al., 1999)
The PACS is a measure of weekly craving. The PACS was selected because prior 
research has demonstrated the PACS to have greater predictive value for treatment 
outcomes compared to the Obsessive–Compulsive Drinking Scale or the Alcohol 
Urge Questionnaire (Flannery, Poole, Gallop, & Volpincelli, 2003). The PACS 
consists of ﬁve items each scored 0–6 in increasing severity of craving.
 The PACS has excellent internal consistency (Flannery et al., 1999). Predictive, 
construct, discriminant validity was demonstrated. The PACS is a reliable and valid 
measure of alcohol craving and can predict which individuals are at risk for 
subsequent relapse. Although the instrument has not been translated and validated 
in the Netherlands, we believe the brevity and psychometric qualities of the original 
instrument makes it suitable for the current study. A Dutch version (translated by 
two independent researchers and discussed after which consensus was reached 
on a ﬁnal translation) was used here.
2.9.3.3. Desire thinking questionnaire (DTQ; Caselli & Spada, 2011)
The DTQ is based on the elaborated intrusion theory of desire (Kavanagh, Andrade, 
& May, 2005). Items are scored on a 4-point Likert-type scale (“Almost never”, 
“Sometimes”, “Often” or “Almost always”). Although the DTQ uses no timeframe, 
here we focus on the previous month in order to make sure there is no overlap in 
timeframe between subsequent assessments. Differentiated in a total score (10 
items × 1–4 points (range 10–40 points)) and subscores for the factors Verbal 
Perseveration and Imaginal Preﬁguration (5 items × 1–4 points (range 5–20 points)). 
The ﬁrst factor relates to ‘repetitive self-talk regarding the need to achieve the 
desired target and self-motivated statements’. The latter relates to the ‘construction 
of mental images of the desired target or of its context of consumption.
 Psychometric evaluation demonstrated an acceptable level of internal consistency 
(Caselli & Spada, 2011). A moderate correlation between desire thinking, craving 
and rumination indicated that these concepts can be considered as divergent 
constructs. Test-retest reliability for both factors (.66 and .56) and total score (.59) 
was acceptable.
 Predictive validity was determined in a sample of alcohol abusers seeking 
treatment from a variety of alcohol services (n = 78). Both DTQ factors correlated 
positively and signiﬁcantly with craving, but only ‘Verbal Perseveration’ correlated 
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positively and signiﬁcantly with the level of alcohol use (but did not predict level of 
alcohol use in addition to the variance explained by craving). DTQ factors predicted 
craving independently of level of alcohol use.
2.9.3.4. Positive and negative affect schedule – short form (PANAS-SF; Thompson, 2007)
This 10-item instrument is a translated, Dutch version of the International PANAS-SF 
(I-PANAS-SF; translated from English by comparing it to the validated 20-item Dutch 
version of the PANAS (Boon & Peeters, 1999), itself a translation of the original 
English version of the PANAS (Watson, Clark, & Tellegen, 1988)).
 Each item refers to a mood state and participants rate the extent to which each 
mood state describes how they feel at the moment of testing on a scale ranging 
from 1 (never) to 5 (always). It captures two dimensions of mood: positive and 
negative affect. Low positive affect (PA) corresponds to lethargy and sadness, 
whereas high PA reﬂects high energy, concentration and pleasurable mood states. 
Negative affect (NA) refers to distress and unpleasurable mood states, with low NA 
reﬂecting a state of calmness and serenity. One study demonstrated adequate 
reliability of the PA and NA subscales of the I-PANAS-SF (Watson et al., 1988). The 
instrument compares well with the full 20-item original of both correlating with the 
original full form and temporal stability. Although the validity of the instrument in 
relation to stress and psychopathology needs to be determined, the brevity and 
straightforwardness of the instrument make it useful for repeated measurements, 
especially in the multiple baseline study. In addition, both PA and NA seem to play 
a role in conferring risk and maintaining substance use (Cheetham et al., 2010). 
Most short affect measures only capture aspects of NA.
2.9.3.5. Perseverative thinking questionnaire (PTQ; Ehring et al., 2011)
The 15-item PTQ was recently developed to provide a content-independent measure 
of repetitive negative thinking (RNT). Preliminary validation supported lower order 
factors representing 1) the core characteristics of RNT (repetitiveness, intrusiveness 
and difficulties with disengagement), 2) perceived unproductiveness of RNT and 
3) RNT capturing mental capacity. The PTQ shows good reliability and validity and 
recently a Dutch version was validated (Ehring, Raes, Weidacker, & Emmelkamp, 
2012). Each item is rated on a 5-point scale ranging from 0 (never) to 4 (almost 
always). No timeframe is used.
2.9.3.6. Alcohol stroop (derived from classic Stroop test (Stroop, 1935; Williams et al., 1996))
A modiﬁed, computerized Stroop color-naming task with alcohol-related words 
(alcoholic drinks) as well as neutral (non-alcoholic drinks) words is used. The stimulus 
words are presented on a 17 inch laptop (using Inquisit 3 desktop software) in 
4 different colors (yellow, red, green and blue). Participants view 3 screens (each 
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representing a matrix of 5 columns and 8 rows, equaling a set of 40 stimuli) with 
different stimulus sets in a randomized, counterbalanced (between subjects) fashion: 
a) 4 × 10 alcohol-related words (beer, wodka, wine, rum, port, cognac, whiskey, gin, 
liqueur and jenever), b) 4 × 10 neutral words (7-up, orange juice, apple juice, cola, 
Fanta, cassis, water, lemonade, spa, Pepsi) or c) 40 non-words (series of colored 
XXX). This amounts to 1 trial per set. Each of the ten selected words is presented 
four times per set in a ﬁxed order. The order of the colors is ﬁxed as well. The same 
word or ink color does not occur more than twice in a row. All stimuli appear in 
lowercase Arial font (regular). The font size is 14. The projected stimuli appeared on 
the computer screen as color words presented against a black background.
 This task allows assessment of interference (on attentional processing) due to 
alcohol cues. Shorter response latencies on alcohol-related rather than neutral 
words are assumed to indicate a stronger alcohol-related bias. In the version used 
here, participants are required to respond vocally to stimuli. Participants only name 
the ink color, reading as fast as possible from left to right and from top to bottom. 
Timing was done manually: directly after the last ink-color is named, the 
experimenter clicks the mouse, recording the total time per set. Number of errors 
are recorded manually by the experimenter. Both the alcohol-related and neutral 
scores are corrected by subtracting the non-word score.
2.9.3.7. Implicit association task (IAT (Greenwald & Farnham, 2000))
Here the valence version (Wiers et al., 2002) is used (derived from the Inquisit task 
library (Millisecond)). This IAT contains two sets of two word categories. The target 
words consist of alcoholic drinks (“beer”, “wine, “port, “whisky”, “vodka” and “rum”) 
or sodas (“Coke”, “Cassis”, “Sinas”, “Spa”, “tonic”, and “ juice”). The attribute set consists 
of positive (“sociable”, “good”, “pleasant”, “nice”, “enjoyable” and “sympathetic”) and 
negative words (“antisocial”, “bad”, “unpleasant”, “stupid”, “obnoxious” and “tedious”). 
The Dutch words were matched for prevalence and number of syllables (Wiers et al., 
2002). The stimulus words are presented on a 17 inch laptop (using Inquisit 3 
desktop software).
 The IAT has nine phases that come in one of two orders. Every phase consists 
of one practice block and either one or two measurement blocks. Each block 
consists of 48 randomly selected words. Attribute words (positive or negative) are 
presented in black (fontsize 14) in the middle of the screen. Feedback appears in red 
(fontsize 16) below the stimuli words. In case of a wrong response, the word 
“ERROR” appears on the screen. After responses that are too fast (<150 ms) or too 
slow (>3 s), feedback follows (“TOO FAST” or “TOO SLOW”) with a warning beep. 
The category word or words (alcohol or soda words) are presented at the top of the 
screen, on the left or the right side, depending on the required response (as in 
Greenwald et al., 1998). The interstimulus interval is 250 ms.
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2.9.3.8. Self-efficacy list for drug users (SELD; De Weert-Van Oene, 2000)
The 19-item SELD measures situational abstinence self-efficacy. The authors state 
that self-efficacy should not be considered a stable quality of a person, but depends 
on the situation in which the person ﬁnds oneself. Three correlated dimensions 
were found: environmental factors, negative mood and positive mood. SELD 
scores correlated as expected with severity of drug use. Although it is a reliable and 
valid instrument to measure self-efficacy in substance users, test-retest reliability 
and predictive validity remains to be established.
2.9.4. Measurements – effects on quality of life
2.9.4.1. EuroQol-5D (EQ-5D (Rabin & De Charro, 2001))
The EQ-5D is a short (14 VAS scales (0–100)) generic health-related quality of life 
(HRQOL) patient-report questionnaire which assesses 5 health dimensions (mobility, 
self-care, usual activities, pain/discomfort and anxiety/depression). Responses in each 
dimension are divided into three ordinal levels coded: no, moderate or extreme 
problems. Test-retest reliability and convergent validity are satisfactory in different 
populations (Dyer & Goldsmith, 2010; Salén, Spangfort, Nygren, & Nordemar, 1994) 
but the EQ-5D may show a moderate ceiling effect, thus indices seem less responsive 
for detecting meaningful clinical differences in alcohol-dependent patients compared 
to other instruments (Günther, Roick, Angermeyer, & Konig, 2008).
2.9.4.2. Community reinforcement approach happiness scale (CRA-HS (Meyers & 
Smith, 1995))
The CRA-HS is a multidimensional instrument that examines a wide variety of life 
areas on 10-point Likert scales. It forms the foundation of a CRA treatment plan and 
is used to determine individuals’ current “happiness” in terms of satisfaction or 
quality of life. It casts light on the severity of problems for each area and subsequently 
can be used to evaluate treatment outcome by repeatedly assessing changes that 
occur during treatment. The instrument encompasses life areas such as drinking (or 
illegal drug use), household, job/education, money management, social life, 
personal habits, romantic relation, family relationships, legal issues, emotional life, 
communication, health and general happiness. Preliminary results show that the 
instrument has overall satisfactory internal consistency and sensitivity to changes 
over a follow-up period of a month (Dijkstra & Roozen, 2012). In addition, scores 
correlated with the level of rewarding activities.
2.9.5. Measurements – safety, acceptability and feasibility of treatment
All regular care providers, EMDR therapists involved in the study, treatment supervisors 
and physicians have been instructed to report adverse events (AE) and serious 
adverse events (SAE) which may arise during treatment. At T1 all regular therapists 
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are e-mailed with questions about possible SAE that may have gone unreported 
between T0 and T1. In addition, all participants are questioned about possible AE 
and SAE at all time-points. Finally, participants in the EMDR + TAU group keep a 
daily diary during EMDR treatment in which they are instructed to report (S)AE.
 At each time-point participants answer questions about opinions and 
expectations regarding the treatment (be it TAU or EMDR + TAU) they received, the 
credibility and burden of treatment. In addition, at the end (completed or not) of 
each EMDR treatment, the EMDR therapist is required to answer some exit-questions 
regarding the feasibility of the treatment for this particular participant. More 
generally, before the ﬁrst and after the last EMDR treatment in the data collection 
phase EMDR therapists ﬁll in a questionnaire about their opinions and expectations 
regarding the EMDR training and supervision, the credibility and burden of 
treatment.
2.9.6. Fidelity checks
EMDR therapists receive one full and two half-days of training in the EMDR 
treatment protocol. All EMDR therapists will be supervised by an EMDR consultant 
to guide optimal application of the treatment protocol. Monthly, two-hour group 
supervision supports the EMDR therapist for the whole duration of the data 
collection phase. Between supervision sessions, the consultant is available for 
consultation by email. All EMDR treatment sessions will be videotaped. A random 
selection will be rated for treatment ﬁdelity by several independent raters with 
EMDRIA approved basic training. Deviations from the protocol will be reported to 
the consultant and EMDR therapist.
 Since participants are randomized and TAU is therefore assumed equal in both 
groups, no ﬁdelity checks are done regarding TAU.
2.10. Analyses
All analyses will be executed using SPSS. Summary tables will be provided for all 
baseline, end of treatment and follow-up variables. Data will be summarized using 
frequency tables (with conﬁdence intervals when applicable), and descriptive statistics 
(mean, median, interquartile range, number and percentages of participants and 
two-sided, 95% conﬁdence intervals when appropriate).
 Changes in the number of heavy drinking days in the past 30 days will be used 
to analyze the efficacy and effectiveness of EMDR. Since this primary outcome 
variable is continuous, a repeated measures ANOVA will be carried out with 2 group 
(EMDR + TAU versus TAU) and 4 time (pre-, post-treatment, 1 and 6 month follow-up) 
factors. Randomization stratum will be used as a covariate. Effect sizes will be 
calculated.
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All allocated participants will be included in the primary analysis (intention-to-treat, 
ITT). Since an ideal ITT requires a complete set of data (Armijo-Olivo, Warren, & 
Magee, 2009), multiple imputation (or a similar strategy) will be used for missing 
data, if possible. In addition a per-protocol (PP or completers) analysis will be done. 
ITT analyses will provide insight into the effectiveness of the treatment in real life 
whereas PP analysis gives insight into the efficacy or the ability for the treatment to 
reach its intended effect under ideal circumstances.
 Repeated measures of continuous secondary variables such as time to ﬁrst 
alcohol consumption, number of total drinks consumed and average drinks per 
occasion in the past 30 days, severity of the dependence, level of rumination, 
negative affect, desire thinking, craving, coping self-efficacy, quality of life, 
biomarkers will be analyzed by carrying out a repeated measures ANOVA with 2 
group (EMDR + TAU versus TAU) and 3 (post treatment versus 1 versus 6 month 
follow-up: time to ﬁrst drink variable derived from TLFB data) or 4 time (pre- versus 
post-treatment versus 1 versus 6 month follow-up: all other data) factors.
 Distribution of premature treatment termination (PTT), a categorical variable, 
will be analysed using chi-square tests. A range of baseline clinical characteristics 
potentially associated with subsequent PTT will be examined. A logistic regression 
analysis will be conducted to examine the relative contribution of key variables to 
PTT status. A Kaplan–Meier survival curve will be used to illustrate the distribution 
of PTT prior to the completion threshold at session 5.
 Group equivalence will be analyzed using independent t-tests to compare the 
experimental with the control group on continuous baseline or pretreatment 
measures of severity and duration of alcohol dependence, motivation to change, 
coping self-efficacy, quality of life, craving, desire thinking, rumination, negative 
affect and biomarker levels of GGT and CDT. Group equivalence of categorical 
variables, such as level of education, history of other substance use, speciﬁc 
contents of TAU use of anti-craving, abstinence enforcing or other psychoactive 
medication during the study treatment phase and co morbidity will be analyzed 
using chi-square tests.
 Variables such as use of anti-craving, abstinence enforcing or other psychoactive 
medication, time-in-treatment, craving, rumination, negative affect and desire 
thinking at T0, may be used as covariates after determining correlations with other 
primary and secondary outcome measures.
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3. Discussion
This RCT aims to extend previous ﬁndings (Hase et al., 2008) by including a larger 
number of participants, using reaction time tasks and bloodsamples in addition to 
participant-report questionnaires and scales, excludes the principal investigator 
from treatment and data-collection and uses an outpatient instead of an inpatient 
setting. A strength of the study is that it is a multi-site trial, enhancing the internal 
and external validity of the interventions. Another strength is that only PTSD is used 
as an absolute exclusion criterion enhancing the generalizability of ﬁndings. In 
addition, by identifying mediators, moderators and predictors of treatment outcome 
theoretical models of relapse may be expanded.
 The main goal of the study is to determine whether EMDR, when added to 
TAU, reduces drinking behavior and relapse rates further than TAU only. Even a 
relative small effect size may be relevant, when achieved with a limited dose of 
EMDR. In addition, EMDR may provide an important adjunct to current treatment 
options for patients suffering from craving, negative affect and rumination. In both 
cases the quality of life is expected to improve.
 Finally, the study is aimed at establishing whether the application of EMDR 
aimed at addiction is feasible and safe in this patient population, even when patients 
still use substances. Clinicians may be hesitant to use EMDR in this population 
because they fear triggering craving and subsequent relapse.
Trial status
Currently recruiting participants and started with data collection.
Grants
This trial was supported by MIND Netherlands (proj. nr. 20136739, the Dutch EMDR 
Association (VEN) and the EMDR research foundation.
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Abstract
Background: This study examined the feasibility, safety and efficacy of Addiction 
Focused Eye Movement Desensitization and Reprocessing (AF-EMDR) treatment, 
as an add-on intervention to treatment as usual (TAU). 
Methods: Adult outpatients with AUD (N = 109) who already received or had just 
started with TAU (Community Reinforcement Approach) were recruited at six 
outpatient addiction care facilities. They were randomly assigned to either TAU + 7 
weekly 90-minute sessions of AF-EMDR (N = 55) or TAU-only (N = 54). Assessments 
were made at baseline, post AF-EMDR therapy (+ 8 weeks in the TAU-only group) 
and 1- and 6-month follow-up. The primary outcomes were changes in drinking 
behavior as reported by the participant and biomarker indices.
Results: Data were analyzed as intent-to-treat with linear mixed models. Additionally, 
sensitivity analyses were performed. No group or interaction effects were found for 
any of the outcome variables. Only limited change over time was seen with regard 
to indices of personal and societal recovery and in some secondary indices of 
clinical recovery (craving, desire thinking and rumination). Reliable Change Index 
calculations showed that more TAU-only participants showed clinical improvement 
with regard to alcohol consumption while a somewhat higher proportion of 
participants in the TAU + AF-EMDR group experienced less craving. The acceptability, 
safety and feasibility of the treatments received in both groups were comparable.
Conclusions: There was no add-on effect of AF-EMDR on TAU with regard to 
drinking behavior in outpatients with an AUD. Changes over time on indices of 
clinical, personal and societal recovery were limited in both groups. Possible 
explanations with regard to the sample characteristics and study design, are 
discussed. Currently, the addition of AF-EMDR to TAU should only be considered 
when evidence-based treatment options are not available or have had no effect. 
Further study is warranted.
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1.  Introduction
Alcohol consumption presents a global burden with signiﬁcant negative consequences 
for individuals, families and communities (WHO, 2018). Despite a global decrease in 
prevalence of heavy episodic drinking and alcohol-related mortality and morbidity 
since 2010, the average level of alcohol consumption and associated burden of 
disease remains high. In many cases alcohol use disorder (AUD) as well as other 
substance use disorders, represents a chronic condition with periodic relapses, 
requiring multiple interventions and ongoing monitoring (National Institute on 
Drug Abuse, 2012). Regular AUD treatment, often a mix of motivational interviewing, 
cognitive behavioral treatment and pharmacotherapy, is effective overall. However, 
a signiﬁcant proportion of patients fail to proﬁt or lose treatment gains, especially 
during the ﬁrst few months following treatment (Sinha, 2011). In addition, many 
patients drop out of treatment prematurely (National Institute on Drug Abuse, 2012). 
Clearly, there is a need for additional interventions that are well accepted and 
tolerated in order to reduce treatment dropout and that lead to better and more 
stable AUD treatment outcomes. 
 This study focusses on the potential of Eye Movement Desensitization and 
Reprocessing (EMDR) therapy (Shapiro, 2018) as an add-on intervention to regular 
addiction treatment. EMDR is an established, trauma-focused therapy for PTSD 
(Cusack et al., 2016). Increasingly, its efficacy in the treatment of other, non-PTSD 
disorders, such as addiction has been reported (Markus & Hornsveld, 2017). 
Adapted, addiction (as opposed to trauma)-focused EMDR (AF-EMDR) therapy 
manuals have shown some promise, especially in AUD (Hase, Schallmayer, & Sack, 
2008). In a randomized controlled trial, 34 patients with AUD receiving inpatient 
treatment (treatment as usual: TAU) were allocated to TAU-only or TAU + two 
one-hour AF-EMDR sessions focusing on memories of relapse and intense craving. 
The TAU + AF-EMDR group experienced signiﬁcant less craving at one-month 
follow-up and a reduced relapse rate at six months follow-up. Although the 
outcomes of this study seemed promising, they need replication. For instance, only 
two participants in the TAU-only and six in the TAU + AF-EMDR group completed 
all assessments. In addition, the assessments were participant report only. 
 The current study aimed to examine the efficacy and safety of AF-EMDR added 
to TAU in reducing drinking behavior and some correlates such as craving, compared 
with TAU-only in participants with an AUD in outpatient settings. The study protocol 
was published elsewhere (Markus, De Weert-Van Oene, Becker & DeJong, 2015). It 
was hypothesized that TAU + AF-EMDR would be more effective than and as safe 
as TAU-only. Given the known efficacy of TAU used in this study, a small increase in 
effect size was expected when adding AF-EMDR. This study did not aim to provide 
full AF-EMDR therapy but rather a dosage far superseding the effective dosage in 
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the study of Hase and colleagues (2008) (totalling 10 instead of 2 hours AF-EMDR). 
The trial design was approved by the medical ethics committee of Medisch Spectrum 
Twente, the Netherlands and was registered at https://clinicaltrials.gov (NCT01828866).
2. Methods
2.1. Design
This study was set up as a multi-site, single-blind randomized clinical trial with two 
treatment arms: TAU + AF-EMDR vs TAU-only. With an expected small effect size 
(d = 0.15 given the comparison between two treatment conditions), a power of 0.80, 
and an т level of .05, the power analysis indicated that 74 participants were needed. 
To compensate for anticipated attrition, the aim was to enroll at least 100 participants 
(see Markus et al., 2015 for the power analysis). In the end 109 participants were enrolled. 
 An independent research assistant, not involved in the assessments, was 
responsible for randomization allocation. Participants consented to receive limited 
information on the intervention (AF-EMDR therapy) in order to blind them as much 
as possible from study design and group allocation. Research assistants involved in 
assessment were blinded to treatment group allocation, while EMDR therapists 
were blinded to the outcome of the assessments. 
 Full details of the study methods and selection of participants are published 
elsewhere (Markus et al., 2015). However, some adjustments have been made. 
First, eligibility screening focused not only on those entering treatment but on all 
potential participants, including those already receiving TAU for longer periods of 
time. This was done directly after starting this study to compensate for lower than 
expected eligibility rates of those ﬁrst screened.  Additionally, we chose to run the 
repeated measures ANOVA as a linear mixed model since it is more accurate and 
ﬂexible since it takes into account random effects and handles missing data better.
2.2. Participants
Participants were recruited at six outpatient addiction care sites of IrisZorg, an institute 
providing addiction care, sheltered housing and social support services in a medium 
urbanized region in the Netherlands. Inclusion criteria were age ≥ 18 years, Dutch 
language proﬁciency and a primary DSM-IV-TR diagnosis of alcohol dependence 
or abuse. Exclusion criteria were: meeting the DSM-IV criteria for current PTSD and 
treatment interfering behaviour. The latter was determined on a case-by-case basis. 
Criteria for potential treatment interfering behaviour were current use of alcohol 
(>21 units for woman and >28 units for men per week), b) current use of substances 
in a way that this use was expected to interfere with TAU, and c) severe, current 
psychiatric (especially manic, psychotic, suicidal and aggressive) symptoms. 
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2.3. Assessments and instruments
Assessments were planned just before randomization (T0), eight weeks later (T1; 
so that participants allocated to TAU + AF-EMDR would have ﬁnished their seven 
weekly sessions of AF-EMDR), at one month follow-up (T2 = T1 + 4 weeks) and at 
6 months follow-up (T3 = T1 + 26 weeks). The instruments used are discussed only 
globally here, for detailed information see the study protocol (Markus et al., 2015).
 At baseline, demographic characteristics and relevant addiction characteristics 
assessed with sections 1-4 of the Measurements in the Addictions for Triage and 
Evaluation 2.1 (MATE; Schippers, Broekman, & Buchholz, 2011).) were recorded. 
In addition, psychiatric comorbidity was assessed with the Mini International Neuro-
psychiatric Interview-plus (M.I.N.I.-plus; Sheehan et al., 1998) and motivation to 
change, measured with the Readiness to Change Questionnaire – Dutch version 
(RCQ-D; Defuentes-Merillas, De Jong, & Schippers, 2002; Rollnick, Heather, Gold, 
& Hall, 1992) were assessed.
 Outcome measures were assessed at all time-points. Primary outcome measures 
were changes in clinician-rated drinking behavior (total units, units per occasion 
and number of heavy drinking days (≥ 5 units per day) in the past 28 days) measured 
using the Timeline Followback method (TLFB; Sobell & Sobell, 1992), changes 
in participant-rated harmful alcohol use as measured with the Alcohol Use 
Disorders Identiﬁcation Test (AUDIT; Saunders, Aasland, Babor, DeLaFuente, & 
Grant, 1993) and changes in biomarker levels indicative of chronic alcohol use 
( carbohydrate-deﬁcient transferrin (CDT) combined with serum ф-glutamyltransferase 
(GGT); Niemelä, 2007). 
 Secondary outcome measures were changes in participant-reported correlates 
of alcohol use: 1) desire thinking, measured with the Desire Thinking Questionnaire 
(DTQ; Caselli & Spada, 2011); 2) craving, measured with the Penn Alcohol Craving 
Scale (PACS; Flannery, Volpicelli & Pettinati, 1999); 3) rumination, measured with 
the Perseverative Thinking Questionnaire – Dutch version (PTQ-NL; Ehring, Raes, 
Weidacker, & Emmelkamp, 2012); 4) positive and negative affect, measured with 
the Positive and Negative Affect Schedule – short version (PANAS-SF; Thompson, 
2007); 5) coping self-efficacy, measured with the Self-Efficacy List for Drug Users 
(SELD; De Weert-Van Oene, Breteler, Schippers, & Schrijvers, 2000); 6) changes in 
reaction times regarding a) alcohol attentional bias, measured with an alcohol 
Stroop task (derived from the emotional Stroop task; Williams, Mathews & MacLeod, 
1996); and b) implicit associations towards alcohol cues, measured with the valence 
Implicit Association Task (valence IAT; Wiers, Van Woerden, Smulders, & De Jong, 2002).
 Changes in participant-reported quality of life as measured by both the 
Community Reinforcement Approach Happiness Scale (CRA-HS; Meyers & Smith, 
1995) and the EuroQol - 5 dimensions (EQ-5D™; Rabin & De Charro, 2001) 
represented tertiary outcome measures. 
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Similar to PTSD treatment with EMDR therapy, in order to be effective, it is assumed 
that AF-EMDR should lead to in-session reductions in distress, positive feelings or 
craving associated with the memory representations targeted. These variables are 
rated by the participant on a Likert-type scale (0-10) respectively referred to as 
Subjective Units of Distress (SUD; Shapiro, 2018), Level of Urge (LoU; Popky, 2010) 
and Level of Positive Affect (LoPA; Knipe, 2010).
 Finally, indices of safety, acceptability and feasibility of treatment as measured 
by participant- and therapist ratings on Likert-type scales as well as dropout ﬁgures 
represented quaternary outcomes. At T0, both groups rated, on a scale of 0 (“not at 
all”) to 10 (“completely”), the expected feasibility and harm of their allotted treatment. 
The EMDR therapists rated the expected level of harm associated with the AF-EMDR 
(“I expect a lot of complications during intervention”) on a scale of 0 (“totally agree”) 
to 4 (“do not agree at all”). At T1, both groups rated, on a scale of 1 (“not at all”) to 10 
(“completely”), the therapy received between T0 and T1 with regard to therapy 
satisfaction, rationale credibility, feasibility, subjective effectiveness, positive and 
negative effects and therapist satisfaction. Summed symptom ratings difference 
scores (T1-T0; “To what extent did you experience the following in the past month: 
anxiety, concentration problems, memory problems, depression, physical complaints, 
irritability, relationship problems, suicidal thoughts or attempts, eating disorders, 
auto mutilation, sexual problems, sleeping problems, addictions, other symptoms?”) 
were rated on a scale of 1 (“not at all”) to 5 (“very much”). Participants and TAU 
providers were instructed to report any adverse events. After the 6-month follow-up, 
patient ﬁles were reviewed to check for unreported adverse events and total time-in 
treatment. 
2.4. Procedure
Recruitment took place from December 2013 through January 2016. See Figure 1 
for the ﬂow of participants through the trial. Intakers and therapists identiﬁed and 
attended potential eligible of patients to the study. Those interested were informed 
and invited for an eligibility screening by a research assistant. To screen for in- and 
exclusion criteria the MATE section 1 (substance use: lifetime and past 30 days) and 
4 (DSM-IV-TR criteria of substance abuse and dependence, applied to the primary 
substance (in this study: alcohol) (Schippers et al., 2010) and M.I.N.I.-plus (Sheehan 
et al., 1998) were used. Eligible patients who were interested in participation gave 
written informed consent. 
 After baseline assessment, participants were randomly allocated to a treatment 
group. In case of allocation to the TAU + AF-EMDR group, the assigned EMDR 
therapist contacted the participant to plan seven weekly AF-EMDR sessions. TAU was 
commencing or ongoing in both groups and therapists delivering TAU (not the same 
as those delivering AF-EMDR) were informed that their patient was participating in 
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the study but not of their allocation. Participants were instructed not to tell them, 
nor the research assistant who assessed them, what additional treatment they 
received, if any. 
 Early AF-EMDR therapy completion was allowed when the manual had been 
ﬁnished in ﬁve or six sessions instead of seven. Participants received 25 euro for 
each completed follow-up assessment.
2.5. Treatment
Participants typically received individual TAU on a weekly basis when they were 
enrolled and this continued for as long as indicated by their regular therapists, 
but at least until T1. Most received Community Reinforcement Approach (CRA) 
Fig. 1   Flow of participants through the trial. 
AF-EMDR = Addiction-Focused Eye Movement Desensitization and Reprocessing therapy;  
TAU = Treatment As Usual.
239 Assessed for eligibility
130 Excluded
103 Declined participation
21 Met exclusion criteria
5 Withdrew consent before randomization
1 Other reasons
55 Included in intention-to-treat analysis
38 Included in sensitivity analysis
Loss to follow-up:
43 Completed T1 assessment
43 Completed T2 assessment
40 Completed T3 assessment
Loss to follow-up:
47 Completed T1 assessment
42 Completed T2 assessment
43 Completed T3 assessment
109 Completed T0 assessment
and were randomized
55 Allocated to AF-EMDR + TAU
Treatment completer status:
36 Completed AF-EMDR
14 Partially completed AF-EMDR
5 Did not receive AF-EMDR
45 Received TAU as intended
9 Partially received TAU as intended
1 Did not receive TAU
54 Allocated to TAU only
Treatment completer status:
33 Received TAU as intended
19 Partially received TAU as intended
2 Did not receive TAU
54 Included in intention-to-treat analysis
39 Included in sensitivity analysis
Enrollment
Allocation
Follow-Up
Analysis
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treatment (Meyers & Smith, 1995). Alternatively, some younger participants received 
Adolescent CRA (ACRA; Godley et al., 2001). Others received Function Assertive 
Community Treatment (FACT; Drukker et al., 2011). 
 AF-EMDR therapy was delivered in a maximum of seven weekly 90-minute 
sessions using a manual consisting of a set of EMDR interventions developed by the 
ﬁrst and second author. The manual consisted of modules 2, 4–8, 10, 14, and 15 of 
the Palette of EMDR interventions in Addiction (PEIA) described in detail elsewhere 
(Markus & Hornsveld, 2017). The ﬁrst session started with practical instructions and 
the AF-EMDR rationale. Additionally, to enhance readiness to change, participants 
received guided instruction to imagine their positive treatment goals vividly using 
all senses and an empowering statement (e.g. “I’m in control”). They were instructed 
to practice this daily. Subsequently both negative valenced images associated with 
long-term abstinence (if present) and positive valenced memories associated with 
alcohol use were identiﬁed and targeted with AF-EMDR. At the end of the ﬁrst 
session, a diary was presented to register daily, between-session levels of craving 
(rating of intensity and frequency of craving on a Likert-type scale of 0-10) and 
alcohol use (rating of number of units of alcohol consumed). The second and third 
sessions focused on desensitizing memories associated with a loss of control over 
drinking behavior (e.g. memories of relapse and escalating use or shameful 
memories associated with alcohol use). Sessions four and ﬁve focused on reducing 
the strength of coping self-efficacy undermining beliefs (e.g. “I’m spineless”) by 
desensitizing the underlying, pre-addiction memories feeding these beliefs (e.g. a 
memory of being bullied as a child, and not daring to put up resistance). The 
underlying assumption was these beliefs were associated with a higher risk of 
drinking in challenging situations. Session six focused on the desensitization of 
images of trigger situations, and anticipated relapse. Finally, in session seven the 
focus shifted to empowerment in trigger situations.
 AF-EMDR treatment completers were deﬁned as those completing ﬁve or more 
of the scheduled seven sessions. Regarding TAU, a similar distinction was made: 
a completer attended ﬁve or more weeks of treatment (at least one face-to-face 
contact weekly) between T0 and T1.
 AF-EMDR was provided by clinical psychologists who completed a basic or 
advanced training program approved by the EMDR International Association. 
On average, they had 3.4 years of experience with EMDR. They received a 16-hour 
training (spread over three days) in AF-EMDR and the intervention manual by the 
second author, a licenced EMDR trainer. After the training, the EMDR therapists 
were asked to rate, on a scale of 0 (‘do not agree at all’) to 4 (‘totally agree’), whether 
they felt they were trained enough to apply the manual as intended and whether 
the manual was clear and useful.
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2.6. Supervision and fidelity monitoring
Two hours of monthly group supervision were provided to all participating AF-EMDR 
therapists (n = 10) by the EMDR trainer. Additional consultations were provided on 
request by telephone or e-mail. All AF-EMDR therapy sessions were videotaped for 
ﬁdelity rating and supervision purposes. 
 A total of 65 of 273 (23.8%) sessions were randomly selected and rated for 
adherence to the treatment manual by three independent raters (psychologists 
with EMDR basic training) blinded to treatment outcome. 
 Therapist adherence to the AF-EMDR manual text (adherence to the content, 
mean % of the rated elements of the session) was classiﬁed as ‘good’ when it was 
for 67-100%, ‘reasonable’ for 34-66% and ‘hardly’ for 0-33% in line with manual text. 
The quality of the delivery of the session elements was rated ‘good’, ‘reasonable’, 
or ‘bad’. The interplay between the ﬁrst and second type of rating was rated by 
asking whether the rater felt that the session had proceeded according to the ‘spirit’ 
of the manual: “Have the session goals been reached in a, in itself, good and 
efficient manner, apart from whether the literal instruction has been followed 
strictly?”. This was rated on a scale from 0 (‘never’) to 100% (‘almost always’).
2.7. Statistical analysis
Baseline differences in demographic and clinical characteristics were analyzed 
using ї2-test (Fisher’s exact test) and independent samples t-tests. Paired-sample 
t-tests were used to analyse pre-post rating changes of craving (LoU), distress (SUD) 
or positivity (LoPA) associated with memories during AF-EMDR sessions.
 A series of linear mixed models were performed using the R statistical program 
(R Core Team, 2019) with the lmer function in the lme4 package (Bates, Maechler, 
Bolker & Walker, 2015) to examine treatment group differences over time on all 
primary and secondary outcomes. In all models, baseline scores of outcome 
variables, the number of years using substances, and the total amount of time in 
treatment were included as covariates. Time, treatment group, and the interaction 
between time and group were included as ﬁxed effects; the intercept was treated 
as a random effect. To determine p-values, Type 3 conditional F tests were computed 
with the Kenward-Roger’s approximation for degrees of freedom. Effect sizes (partial 
eta-squared) and their corresponding 90% conﬁdence intervals were obtained 
using the eta_sq function in the sjstats package (Lüdecke, 2019). All analyses were 
performed on an intention-to-treat basis (i.e., the analyses use all available data). 
Sensitivity analyses were performed using participants who completed all assessments 
to test the robustness of the ﬁndings. Post-hoc comparisons were done with 
Bonferroni adjustment.
 The proportion of Reliable and Clinically Signiﬁcant Change (RCSC) was 
calculated to determine which participants TLFB (total drinks past 28 days) and 
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PACS (craving) scores demonstrated both change beyond a level attributable to 
measurement error alone (reliable change) and clinically signiﬁcant change. To calculate 
the reliable change, the standard error of measurement of the difference between 
two measurements (SEdiff) was used (Evans, Margison, & Barkham, 2009). The formula 
is SEdiff = SD1 3231 - т, where SD1 is the standard deviation of the baseline observations 
and т is the reliability of the measure19. A change score exceeding 1.96 times 
the standard error is likely to reﬂect a reliable change (Jacobson & Truax, 1991). 
To determine which participants which demonstrated reliable change also showed 
clinically signiﬁcant change, referential data from normative samples20 was used to 
calculate a cut-off point (Evans et al., 2009). The formula is (Mclin x SDnorm) + (Mnorm 
x SDclin) / SDnorm + SDclin.
3.  Results
3.1.  Sample characteristics and randomization check
The demographic characteristics of participants are presented in Table 1. Most 
participants were middle-aged, male and born in the Netherlands. The majority 
was single or divorced and jobless. Although participants had a long history of 
regular alcohol use, approximately one-third had abstained from alcohol at least 
one month before the baseline assessment. A similar proportion had additionally 
used other psychoactive substances to varying degrees in the previous month. 
Most participants (59.6%) had a history of one or more previous addiction treatments 
and were, on average, already 8-9 months in treatment when they enrolled. 
Approximately 20-30% of each group received medication to aid psychosocial 
addiction treatment. A subgroup of participants had known comorbid psychiatric 
problems, mostly mood- and personality disorders and/or ADHD. The participants 
indicated on the RCQ that they were mostly motivated, ready for change. Baseline 
characteristics between both conditions were balanced (all p-values > .056), with 
one exception: participants in the TAU-only group scored signiﬁcantly higher on 
the precontemplation subscale of the RCQ (p = .035), reﬂecting relatively less 
readiness to change. 
19 The TLFB total drinks has a 30 day test-retest reliability of 0.94 in outpatients with AUD (Fals-Stewart, 
O’farrell, Freitas, Mcfarlin, & Rutigliano, 2000) while the Cronbach т of the PACS in this study was 0.91 
(averaged over the four assessments).
20 For the TLFB total drinks a distinction was made between men and women since they differ in terms of 
alcohol use and adverse consequences (Erol & Karpyak, 2015). Marczinsky et al. (2016) provide useful 
data from a sample of college students. Data derived from a sample of undergraduate students without 
disordered online social networking use provided normative PACS data (Hormes, Kearns, &Timko, 2014).
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Data of the primary, secondary and tertiary outcome variables at all time-points are 
presented in supplementary Table S1. The groups did not differ at baseline on any 
of the outcomes (all p-values > .055). Of note, the groups also did not differ with 
regard to number of treatment sessions received between T1 and T2 (TAU + 
AF-EMDR: M = 5.40, SD = 11.5; TAU-only: M = 3.80, SD = 3.01;) (t(61.5)= -1.00, 
p = .32) or T2 and T3 (TAU + AF-EMDR: M = 11.3, SD = 16.8; TAU-only: M = 9.85, 
SD = 15.3) (t(106)= -.47, p = .64).
3.2. Intention-to-treat analyses
Preliminary analyses examined group differences as a function of condition and 
completer status. A total of 76 participants (69.6%) completed treatment. Of the 33 
participants who did not complete treatment, 14 were in the TAU-only condition 
and 19 were in the TAU + AF-EMDR condition, ї2(1) = .96, p = .33. So, completer 
status did not differ as a function of treatment condition. A series of 2 (completer 
status) x 2 (condition) ANOVAs were performed to assess group differences at 
baseline. Statistically signiﬁcant differences were observed between groups for 3 of 
the 27 outcome measures. A main effect of completer status emerged for the 
verbal perseveration subscale of the DTQ, F(1, 105) = 4.51, p = .036. Those who 
completed treatment reported more verbal perseveration at baseline (M = 8.86, SD 
= 3.33) than patients who did not complete treatment (M = 7.51, SD = 2.65). 
A statistically signiﬁcant interaction emerged for the perceived unproductiveness 
subscale of the PTQ, F(1, 105) = 8.30, p = .005. Post-hoc comparisons indicated 
that patients in the TAU-only condition who completed treatment reported more 
perceived unproductiveness at baseline (M = 6.75, SD = 2.10) than patients in the 
TAU-only condition who did not complete treatment (M = 4.50, SD = 2.65). 
A statistically signiﬁcant interaction also emerged for the negative mood subscale 
of the SELD, F(1, 105) = 3.99, p = .048, but post-hoc comparisons did not reveal any 
statistically signiﬁcant group differences at baseline.
 Table 2 presents the F-ratios, degrees of freedom of the denominator, p-values, 
partial eta-squared and 90% conﬁdence intervals for the main effects and the 
interaction between group and time for all primary and secondary outcomes in the 
intention-to-treat sample. There was no main effect of time with regard to the 
primary outcome variables. However, a main effect of time emerged as statistically 
signiﬁcant in 9 of the 27 analyses of some of the secondary (craving, desire thinking 
and rumination) and tertiary (quality of life) outcome variables. Speciﬁcally, patients 
in both groups reported decreases on the PACS, the total score and both subscales 
of the DTQ, the total score and subscales of the PTQ (except perceived unproductive-
ness), as well as increases on the CRA-HS and both subscales of the EQ-5D. The 
main effect of treatment group and the interaction between treatment group and 
time did not emerge as statistically signiﬁcant for any of the 27 outcomes tested. 
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3.3. Sensitivity analyses
Identically speciﬁed linear mixed models were also performed with the 76 participants 
with complete data. The results of these analyses were identical to those utilizing 
the intention-to-treat sample. That is, there were no statistically signiﬁcant main 
effects of treatment group or interactions between treatment group and time while 
5 of the 9 main effects for time were still signiﬁcant (PTQ total, PTQ perceived un-
productiveness, PTQ mental capacity captured, CRA-HS, and EQ Dutch index 
values).
3.4. Reliable and Clinically Significant Change (RCSC) 
To determine whether there were subgroups of responders and non-responders 
in both groups, changes in alcohol consumption and craving over time were 
calculated between different time-points (see Table 3). A higher percentage of 
participants (both men and women) in the TAU-only group reached favourable 
results with regard to alcohol consumption while a somewhat higher proportion of 
participants in the TAU + AF-EMDR group reached clinical improvement with regard 
to craving from T0-T1. The latter effect reversed from T0-T2 and from T0-T3. 
The percentages of participants showing clinical detoriation showed mixed trends 
between groups and outcomes over time.
3.5. Daily diary data
The daily, between AF-EMDR session, levels of craving and alcohol use that were 
recorded by participants in the TAU + AF-EMDR group are represented in Figure 2. 
Although all measures, and in particular the craving indices, show a declining trend 
over time, repeated measures ANOVA on weekly averages were not signiﬁcant 
(p ≥ .302).
3.6. AF-EMDR manual adherence and manipulation check
The 10 participating EMDR therapists had varying degrees of expertise in EMDR 
(an estimated 4-50 previous EMDR treatments (M = 22.4, SD = 13.9) in the course 
of 1-9 years (M = 3.46, SD = 2.19)). They felt that they were trained enough to apply 
the manual as intended (M = 2.90, SD = 0.99) and that the manual was clear and 
useful (M = 2.80, SD = 0.63). Therapist adherence to the AF-EMDR manual text was 
rated ‘good’ in 91.0% (SD = 12.2), ‘reasonable’ in 4.84% (SD = 9.70) and ‘hardly’ in 
4.15% (SD = 7.81) of the rated sessions. The quality of the delivery of the session 
elements was rated ‘good’ in 92.1% (SD = 8.84), ‘reasonable’ in 7.53% (SD = 8.54), 
and ‘bad’ in 0.34% (SD 1.38) of the rated session elements. 
 Paired-sample t-tests indicated that the means of SUD, LoU and LoPA showed 
signiﬁcant reductions between start and end of the desensitization phase during 
the AF-EMDR sessions (all p-values < .001), as is also clear from Figure 3. The mean 
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SUD ratings went from 6.51 (SD = 1.61, range 3-10) to 1.42 (SD = 1.94, range 0-8), 
the mean LoU ratings from 5.00 (SD = 2.62, range 0-10) to 0.43 (SD = 1.09, range 
0-5) and the mean LoPA ratings from 6.08 (SD = 2.61, range 0-9) to 1.70 (SD = 2.71, 
range 0-9). 
3.7. Acceptability, treatment drop-out and adverse events
At T0, both groups rated the expected feasibility (M = 7.95, SD = 1.22) (t(104)= .074, 
p = .94) and harm (negative effects; M = 3.63, SD = 2.14) (t(107)= .073, p = .94) of 
their allotted treatment equally. The EMDR therapists’ expected level of harm 
associated with the AF-EMDR did not change between T0 (M = 2.78, SD = 1.30) and 
T1 (M = 3.44, SD = 0.53) (t(8)= -1.27, p = .24). 
Fig. 2   Daily mean alcohol consumption and craving between weekly AF-EMDR 
sessions (ﬁrst seven days between sessions). 
Dashed lines show linear trendlines. AF-EMDR = Addiction-Focused Eye Movement Desensitization and 
Reprocessing therapy.
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 At T1, participants in both groups rated the therapy received between T0 and 
T1 equally with regard to therapy satisfaction (M = 7.59, SD = 1.98) (t(74.4)= 1.40, 
p = .16), rationale credibility (M = 7.93, SD = 1.73) (t(70.1)= 1.58, p = .12), feasibility 
(M = 7.84, SD = 1.71) (t(73.5)= 1.26, p = .21), subjective effectiveness (M = 7.37, SD = 
2.10) (t(80.3)= 1.69, p = .095), negative effects (M = 3.94, SD = 2.38) (t(87.9)= -.30, 
p = .77) and therapist satisfaction (M = 8.40, SD = 1.53) (t(76.1)= .57, p = .57). 
Unexpectedly, there was a small but signiﬁcant difference (t(70.5)= 2.28, p = .026) 
between the groups with the TAU-only group (M = 7.91, SD = 1.52) reporting more 
positive effects than the TAU + AF-EMDR group (M = 6.95, SD = 2.36).
 Difference scores of subjective symptom ratings showed a small decline over 
time but did not differ signiﬁcantly between the TAU-only (M = -.24, SD = .51) and 
the TAU + AF-EMDR group (M = -.17, SD = .37) (t(84.2)= -.78, p = .44).
 Figure 4 shows the degree to which participants in the TAU + AF-EMDR group 
completed the AF-EMDR treatment. In total, 36 (65.5%) participants received 5 or 
more AF-EMDR treatment sessions and were regarded as completers. The 
remaining 19 (34.5%) participants in the TAU + AF-EMDR group dropped-out 
prematurely from AF-EMDR treatment. Of these 19 participants in the TAU + 
AF-EMDR group, 57.9% dropped out before or directly after the ﬁrst session often 
Fig. 3   Mean start and end ratings of Subjective Units of Distress (SUD), Level of 
Urge (LoU) and Level of Positive Affect (LoPA) associated with memory 
representations targeted with AF-EMDR (n varies).
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citing time-constraints (the combination with ongoing TAU was considered 
time-intensive for many), but also the fact that some did not want to focus any 
more on craving and the past, given the phase of their recovery. Finally, some 
participants reported that they had an aversion towards the EMDR procedure that 
they could not get past. 
 With regard to number of TAU sessions per week, participants in both groups 
received, on average, the same dose between T0 and T1 (TAU + AF-EMDR: M = 1.05, 
SD = 0.51; TAU-only: M = 1.09, SD = 0.62; t(102)= -.29, p = .77). The number of TAU 
completers (on average 5 or more sessions of TAU between T0 and T1) was 
comparable between groups (ї2(1)= .95, p = .33). In the TAU-only group there were 
14 and in the TAU + AF-EMDR group there were 10 non-completers or drop-outs. 
The latter group overlapped partly with the AF-EMDR non-completers (4/10). So of 
the 19 participants in the TAU + AF-EMDR group who did not complete AF-EMDR, 
15 did still complete TAU.
 Three severe adverse events (SAE) were reported to the medical ethics 
committee during the study. All referred to participants in the TAU + AF-EMDR 
group. One was a homicide victim. Two others experienced increased psychiatric 
Fig. 4   Number of AF-EMDR sessions completed by participants in the AF-EMDR + 
TAU group. 
AF-EMDR = Addiction-Focused Eye Movement Desensitization and Reprocessing therapy; 
TAU = Treatment As Usual.
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complaints and relapsed between T0 and T1. Since both withdrew from treatment 
in that period the severity of the problems were not immediately clear and escalated 
before they could be stabilized. Both felt that addressing ‘old pain’ during AF-EMDR 
may have contributed to this destabilization. However, both were ready to re-engage 
with the AF-EMDR treatment after several weeks and completed it. At the end of the 
study, patient ﬁles were screened to rule out unreported SAE. Then it became clear 
that two participants in the TAU-only group had also experienced a SAE in the form 
of a severe, medical-psychiatric dysregulation. This was mentioned in the ﬁnal 
report to the medical ethics committee. 
4. Discussion
Unexpectedly, the study failed to demonstrate the added value of AF-EMDR to TAU 
in AUD with regard to the primary outcomes, directly related to alcohol use. In 
contrast, despite active treatment received during a part or the whole course of 8 
months, only limited change was seen in both conditions with regard to indices of 
personal and societal recovery (quality of life) and in some secondary indices of 
clinical recovery. However, several reviews and meta analyses found that CRA is 
highly effective in comparison to other alcohol treatments (for an overview, see 
Meyers, Roozen & Smith, 2011). So, the result of this may reﬂect a lack of effect of 
AF-EMDR therapy as well as TAU, but may also point to methodological issues. 
Several alternative explanations of the results which prohibit a deﬁnitive conclusion 
on the potential of AF-EMDR therapy in AUD are discussed.
 With regard to possible methodological explanations, the randomization was 
successful. Both with regard to demographic characteristics and baseline levels of 
outcome variables, with one exception. Participants in the TAU-only group scored 
signiﬁcantly higher with regard to precontemplation, reﬂecting relatively less 
readiness to change. However, this may well reﬂect a chance outcome, given the 
high number of variables assessed at baseline. Since it suggests that participants 
who received additional AF-EMDR were relatively more contemplating or inclined 
to change their alcohol use, it provides no alternative explanation of the results 
found.
 With regard to participant characteristics, these were indicative of chronic AUD 
(on average eight months in treatment, in most cases not for the ﬁrst time), often 
complicated with polysubstance use, comorbidity and for many, limited social 
support and income. However, research shows that substance use and severe 
comorbidity do not seem to hamper the safety, and effectiveness of trauma-focused 
treatment (Van Minnen, Harned, Zoellner & Mills, 2012). Whether this is the same 
in AF-EMDR therapy has not been studied yet, but seems plausible. Additionally, 
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in many chronic AUD patients, stabilization and harm reduction are the ﬁrst and 
sometimes the only feasible goals with regard to clinical recovery. Often, the focus 
then changes to improving personal and societal recovery. The timing of enrollment 
(on average after eight months of TAU), which was broadened since it was hard 
to include enough participants at the start of TAU, may have had at least two 
unforeseen consequences. First, most of the progress (even spontaneous 
remission) may have been achieved before the start of the study. This may have 
given rise to a ﬂoor effect in a subsample of responders. Second, the timing of 
enrollment may have induced a selection bias of patients who required longer 
treatment or which were treatment-resistant, since they had not yet reached their 
treatment goals. This may have enlarged the proportion of non- or partial 
responders when compared to a sample that has just started TAU. In short, the 
sample was quite heterogeneous and may have been relatively resistant to (further) 
clinical recovery. This may have inﬂuenced the outcomes in both conditions.
 With regard to AF-EMDR manual adherence, this was relatively good overall 
while the AF-EMDR intervention resulted in signiﬁcant reduced levels of distress, 
positive affect and craving associated with the targeted memory representations. 
However, it was also clear that these levels were, in many cases, quite low to begin 
with. Although it is to be expected that the mean starting level of distress would be 
lower in this non-PTSD sample than it would be in a PTSD sample, this may have 
inﬂuenced the outcomes. For instance, Littel et al. (2017) demonstrated that the 
emotional arousal evoked by the retrieval of emotionally charged memories is a 
prerequisite for the degrading effects of eye movements on negative autobiographical 
memories. The level of desensitization reached also varied widely. The standard 
EMDR procedure requires to continue with a target image the next session if that is 
not fully desensitized yet (Shapiro, 2018). The AF-EMDR study manual however 
prescribed that new targets were to be selected and treated in every session to 
address more targets given the limited time, so full desensitization was not always 
possible. Finally, for methodological reasons, all participants in the TAU + AF-EMDR 
group received the same AF-EMDR elements. In clinical practice as well as in future 
studies, it may be more effective to tailor the AF-EMDR therapy to the individual 
patient. Interestingly, a new measure to assess the intensity of addiction memories 
has been developed recently and may aid in selecting those which may be more 
susceptible to AF-EMDR therapy, at least on theoretical grounds (Chen, Cao, Wang, 
Li, & Wang, 2018).
 With regard to the feasibility, (serious) adverse events were comparable in both 
groups after the unreported SAE were taken into account. In hindsight, although all 
participants were screened for PTSD, both seem to have had latent PTSD which 
may have been actualized when ‘old pain’ was targeted with AF-EMDR. While this 
should not be a problem in EMDR treatment, it can be problematic when patients 
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do not expect this within the context of AF-EMDR and disengage from treatment. 
This stresses the importance of a good screening, rapport, clear expectations and 
precautions to be taken. Overall, the acceptability (experienced burden and beneﬁt) 
of both conditions was comparable although the TAU-only group reported more 
positive effects. However, this may reﬂect the fact that the AF-EMDR partly focussed 
on ‘old pain’. It may also reﬂect the additional time and energy requested from the 
latter group. In accordance, a relative high dropout from AF-EMDR treatment before 
the second session was seen. These participants often expressed second thoughts 
about the additional time and energy (not so much emotional motives) the TAU + 
AF-EMDR treatment required. However, the fact that the dropout was comparable 
in both conditions suggests that this was not necessarily tied to AF-EMDR itself. 
Nevertheless, embedding AF-EMDR in ongoing TAU is an important feasibility issue 
which future studies should address. Either AF-EMDR should be provided during a 
shorter period, in a more condensed form, or in an inpatient setting. Providing it as 
a stand-alone treatment is often not feasible for ethical reasons unless participants 
are on a waiting list for TAU.
4.1. Strengths and limitations
This study is the ﬁrst RCT on AF-EMDR with AUD outpatients. The trial design was 
in line with features of practical clinical trials, optimizing clinical relevance (Tunis, 
Stryer & Clancy, 2003). For instance, a representative, diverse clinical sample was 
acquired by applying a minimum of exclusion criteria. The study was also conducted 
at six outpatient addiction care sites and used a treatment manual delivered by 
EMDR therapists with different levels of expertise. In addition, the AF-EMDR 
intervention was provided by multiple therapists, by means of a scripted manual, 
after training and under supervision. Overall, this resulted in a satisfactory treatment 
ﬁdelity. Other strengths are that therapists were blinded for the outcomes of the 
assessments and both participant and experimenter ratings as well as implicit tasks 
and biomarkers were used.
 An important limitation is the theoretical foundation of the study. Although it 
has been demonstrated that working memory taxation, for example by means of 
eye movements, can reduce induced craving, positive and negative affect in lab 
studies (e.g. Littel, Van den Hout & Engelhard, 2016; Markus, De Weert-Van Oene, 
Woud, Becker, & DeJong, 2016), it is less clear whether this has prolonged and 
clinically relevant implications, analogous to the well-established effect of EMDR 
on PTSD. Research thus far on AF-EMDR is limited and consists mostly of case 
reports and quasi-experimental studies. The only other randomized controlled 
study thus far has been from Hase et al. (2008). In contrast to our ﬁndings, they 
found that two hours of additional AF-EMDR, provided to patients with AUD in an 
inpatient setting, resulted in signiﬁcant reduced craving and relapse rates at follow 
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up. However, that study used participant-report and had a very high study drop-out 
while the sample size was relatively small. In other words, the verdict is still out.
4.2. Conclusion
This study found that AF-EMDR, although as safe and feasible as TAU in patients 
with AUD, did not provide additional effectiveness when added to TAU in a 
heterogeneous sample of chronic AUD patients. Since only a limited proportion in 
both conditions showed clinical improvement, it cannot be ruled out that 
methodological issues may have hampered the potential of AF-EMDR to facilitate 
clinical change. Given the fact that AUD constitutes a global public health problem 
and that routine clinical care often fails to reduce alcohol use for a prolonged 
period (Sinha, 2011), the current ﬁndings warrant further research on AF-EMDR 
therapy. Future studies may beneﬁt from a focus on inpatients with AUD and highly 
charged memory representations that seem to drive craving, distress or positive 
feelings associated with alcohol. 
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Table S1  Outcome Variables on All Time-Points (ITT-Sample: N varies)
Variable T0 T1
TAU + AF-EMDR TAU only TAU + AF-EMDR TAU only
M SD M SD M SD M SD
TLFB 
Total 55.00 78.22 82.69 102.32 51.86 87.60 57.22 106.02
Heavy dr. dys 4.50 7.71 7.85 10.09 3.28 6.59 5.48 9.66
Aver. cons. 5.20 7.47 6.74 6.85 4.45 6.80 4.41 5.87
CDT/GGT 3.10 1.04 3.51 1.43 3.02 1.26 3.31 1.38
AUDIT
Total 10.53 10.38 14.11 11.62 7.67 9.63 8.36 10.12
Consumption 4.51 4.39 5.89 4.80 3.58 4.20 3.79 4.22
Behavior 2.33 2.87 3.24 3.21 1.70 2.64 2.00 3.24
Reactions 1.80 2.16 2.50 2.57 1.23 1.89 1.21 1.94
Problems 1.89 1.98 2.48 2.30 1.16 1.76 1.36 2.17
PACS 12.25 6.92 12.83 7.38 10.40 6.95 10.32 7.73
DTQ
Total 16.76 5.57 17.20 5.94 15.42 6.02 16.02 6.49
Verbal 8.25 3.08 8.50 3.26 7.28 3.22 7.79 3.64
Imaginal 8.51 2.89 8.70 2.94 8.14 3.26 8.23 3.12
PTQ
Total 30.35 12.23 30.87 11.33 28.44 12.59 24.70 13.68
Core features 18.53 7.44 19.44 7.30 17.77 7.92 15.19 8.43
Unproductiv. 6.15 2.56 6.17 2.44 5.33 2.58 5.15 2.78
Mental cap. 5.67 2.67 5.26 2.44 5.35 2.69 4.36 2.95
PANAS-SF
Positive 15.93 3.21 15.78 4.02 16.23 3.29 16.64 3.65
Negative 11.49 3.67 11.54 3.68 10.93 3.86 10.98 4.39
IAT -.55 .60 -.58 .53 -.43 .58 -.55 .49
Stroop 2587.87 4940.85 1390.75 4978.56 793.52 3542.95 1174.56 4896.27
CRA-HS 6.39 0.86 6.40 1.10 6.64 1.03 6.90 1.25
EQ-5D
Health 63.96 25.27 67.04 26.26 67.63 24.84 74.87 21.05
Dutch index 0.79 0.17 0.80 0.17 0.80 0.21 0.81 0.21
SELD
Neg. mood 3.08 1.20 2.88 1.10 3.58 1.14 3.36 1.26
Pos. mood 3.80 1.02 4.03 0.78 4.19 0.94 4.23 0.90
Envir. fact. 3.40 1.03 3.62 0.86 3.92 1.01 3.93 0.99
Note. AUDIT = Alcohol Use Disorders Identiﬁcation Test; Aver. cons. = average consumption (units alc. 
per day); CDT = carbohydrate-deﬁcient transferrin; CRA-HS = Community Reinforcement Approach 
Happiness Scale; DTQ = Desire Thinking Questionnaire; AF-EMDR = Addiction-Focused Eye Movement 
Desensitization and Reprocessing; Envir. fact. =  environmental factors; EQ-5D = EuroQol - 5 dimensions; 
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T2 T3
TAU + AF-EMDR TAU only TAU + AF-EMDR TAU only
M SD M SD M SD M SD
45.50 80.21 46.30 71.14 55.05 81.72 46.80 68.14
3.10 6.67 5.49 8.72 5.08 8.78 4.68 8.43
6.16 9.46 4.25 5.21 3.10 3.73 4.95 7.18
3.07 1.27 3.37 1.21 3.17 1.03 3.46 1.42
8.40 9.20 7.86 9.17 9.05 9.31 9.47 9.83
3.93 3.72 3.81 4.23 4.38 4.09 4.70 4.31
1.65 2.54 1.74 2.79 2.15 2.66 2.21 3.06
1.47 1.92 1.26 1.80 1.53 2.08 1.53 1.93
1.35 2.13 1.05 1.61 1.00 1.57 1.02 1.60
10.56 7.86 9.76 7.44 9.40 7.30 8.02 7.47
15.07 6.15 15.05 5.62 14.28 4.95 13.91 5.52
7.40 3.48 7.52 3.11 6.80 2.70 6.77 2.86
7.67 3.11 7.52 2.72 7.48 2.79 7.14 2.81
25.37 12.71 24.10 13.95 25.90 13.52 22.98 14.45
15.88 7.91 15.33 8.71 15.95 8.38 14.28 8.92
4.91 2.52 4.52 2.91 5.05 2.72 4.67 3.07
4.58 2.74 4.24 2.76 4.90 2.98 4.02 2.92
16.67 3.70 16.67 3.69 16.55 3.64 17.23 3.70
10.88 4.83 10.76 4.24 11.00 4.65 10.19 3.87
-.44 .56 -.46 .53 -.77 .31 -.64 .44
1326.89 3422.60 799.89 3066.71 -701.23 3933.20 428.12 4516.25
6.89 1.23 6.92 1.37 6.82 1.33 7.25 1.30
67.86 24.15 71.76 23.00 70.88 18.73 77.02 21.09
0.77 0.20 0.80 0.20 0.79 0.19 0.87 0.16
3.78 1.18 3.57 1.25 3.66 1.21 3.73 1.22
4.16 1.06 4.30 0.87 4.22 0.88 4.46 0.70
3.92 1.09 3.99 1.03 3.90 1.03 4.24 0.96
GGT = serum ф-glutamyltransferase; Heavy dr. dys = number of heavy drinking days ≥ 5 units alc. per 
occasion); IAT = Implicit Association Task; Neg. mood = negative mood; PACS = Penn Alcohol Craving 
Scale; PANAS-SF = Positive And Negative Affect Schedule – Short Form; Pos. mood = positive mood; 
PTQ = Perseverative Thinking Questionnaire; SELD = Self-Efficacy List for Drug users; TAU = Treatment 
As Usual; TLFB = Timeline Followback.
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1. Introduction
This dissertation used the Dynamical Model of Desire (Hofmann & Van Dillen, 2012) 
to provide  a theoretical framework to connect desire thinking, craving and working 
memory capacity, and as a result, the clinical potential of AF-EMDR. It spanned two 
research objectives and addressed several research questions mentioned in the 
introduction which will be discussed ﬁrst. After that, a critical reﬂection on the 
whole project, the clinical implications of its outcomes and recommendations for 
future studies will be discussed.
1.1. First research objective
The ﬁrst research objective was to gain insight in the interplay of speciﬁc 
intrapersonal factors implicated in problematic substance use. In particular, it was 
hypothesized that the concept of “desire thinking” (Caselli & Spada, 2015) was 
central in understanding the relationship between working memory, craving and 
substance use. In addition, a possible mediating role of a similar concept as desire 
thinking, rumination, and its outcome, negative mood were examined. There were 
two research questions associated with this objective:
1. What is the reliability and validity of the Dutch Desire Thinking Questionnaire 
in non-clinical and clinical samples of alcohol drinkers? This question was 
addressed in chapter 2, using a translated, Dutch version of the Desire Thinking 
Questionnaire (DTQ-D). In a normative or population sample of alcohol consuming 
adults, the original two factor solution was upheld with adequate internal consistency. 
 With regard to the longitudinal measurement invariance, the verbal perseveration 
(VP) subscale items 7 and 10 were found to be responsible for the absence of 
factorial invariance. Therefore the equality constraints of the factor loadings for 
these items were removed to obtain acceptable model ﬁt. The resulting partial 
invariance, while not optimal but actually quite common, does not prohibit 
interpretation and comparison of scales as long as most factor loadings are invariant 
(Putnick & Bornstein, 2016). Further analyses led to the absence of strong (scalar) 
factorial invariance of the imaginal preﬁguration (IP) subscale. The contrast between 
the relative moderate correlations between the IP and VP subscales in the normative 
subgroup and the high correlations in the clinical groups suggest that measurement 
invariance should also be determined in a clinical sample. Since the DTQ is primarily 
interesting for use in clinical samples, we decided to keep items 7 and 10 for now 
until further psychometric evaluation. If the same results are found in a representative 
clinical sample, item 7 and 10 may have to be discarded. In short: the degree of 
invariance reported is not optimal but for now only suggests that the DTQ-D should 
be used with caution in normative samples.
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The convergent validity with measures of craving and discriminant validity with 
measures of severity of alcohol use and perseverative thinking was satisfactory. 
Test-retest stability over a period of 4 weeks was limited, as was to be expected 
given the ﬂuid nature of craving with which desire thinking converged. However, a 
important issue to address in future psychometric evaluation is the fact that some 
of the instruments used to determine convergent and discriminant validity were 
also relatively new (ACE and PTQ), or a modiﬁcation (tests 5-item OCDS), or 
untested translation of an existing instrument (PACS). This prohibits a ﬁar assessment 
of these types of validity at this point.
 The population sample scored signiﬁcantly lower on the DTQ-D than the 
clinical groups. Interestingly, Tables 3 to 5 in chapter 2 show much lower correlations 
between the DTQ subscales in the normative than in the clinical groups. This 
suggests a single dimension in the patient groups whereas the subscales appear to 
measure two more distinct styles in the normative sample. A ﬁnding in contrast 
with Caselli and Spada (2011) who found moderate correlations between both 
subscales in a normative as well as a clinical sample of AUD outpatients. A possible 
explanation is that since levels of desire thinking have been found to increase with 
escalating levels of substance use (Caselli et al., 2012a; 2012b), the nature of the 
desire thinking process may also change with increasing, more problematic 
substance use. Hofmann and Dillen (2012, p. 319) assert that “desires can exert 
more and more “gravitational pull” on conscious processing and goal pursuit 
through repeated cycles of temptation-directed processing and sustained 
attention”. Hypothetically, this escalating “pull” not only increases during a craving 
episode but also over time, as substance use increases and translates in higher 
positive correlations between VP and IP. In other words, these processes may work 
in synergy in that a higher level of IP induces a higher level of VP and vice versa.
 Furthermore, a low and higher at-risk drinking group could be distinguished 
within the population sample. Overall, it is concluded that the DTQ-D can be used 
to assess desire thinking in a sufficient reliable and valid manner in both non-clinical 
and clinical Dutch alcohol consumers. Nevertheless, further validation is required 
given the limited size of the clinical samples involved. In particular, the validity of the 
concept of desire thinking as distinct from craving itself is unclear. Although desire 
thinking is considered a processing style similar to rumination and worry (Caselli & 
Spada, 2015), the current study has not empirically disentangled desire thinking 
from craving. Although preliminary ﬁndings suggests that desire thinking and 
craving are related, but distinct processes (Caselli, Gemelli & Spada, 2017; Caselli, 
Soliani, & Spada, 2013a; Martino et al., 2017), it cannot be ruled out that desire 
thinking may simply reﬂect the cognitive dimension of craving. Especially since the 
studies that suggest distinct processes suffer from design issues prohibiting ﬁnal 
conclusions. Thus, the suggested independence from craving still needs to be 
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established. Timing of the processes involved may be essential in unraveling the 
dynamics of craving and desire thinking. However, since the Dynamical Model of 
Desire (Hofmann and Van Dillen, 2012) postulated a cyclic dynamic as well as 
positive associations between craving and desire thinking, this may prohibit an 
empirical resolution of this issue. Finally, the DTQ-D also requires validation in 
clinical samples with other substance use disorders for use with those populations.
2. What is the nature of the interplay between desire thinking and craving, 
rumination and negative affect and the severity of recent alcohol use in an 
inpatient sample and is this interplay moderated by working memory capacity? 
This question was addressed in chapter 3. Desire thinking and the severity of 
pre-admission alcohol use were signiﬁcantly associated. This association was 
mediated by craving as expected. Rumination and the severity of pre-admission 
alcohol use were also signiﬁcantly associated but this was unexpectedly mediated 
by craving and not by negative affect. Whereas rumination was also directly 
associated with recent alcohol use, desire thinking was not. Desire thinking did 
prove to be a predictor of negative affect while craving predicted negative affect 
(but not vice versa). Unexpectedly, working memory capacity was not associated 
with severity of alcohol use, even after controlling for moderation by either desire 
thinking or rumination. Taken together, the ﬁndings stress the importance of desire 
thinking, and to a lesser degree, rumination in understanding problematic alcohol 
use. Since both perseverative thinking styles predicted craving and negative affect, 
directly or indirectly, these styles may constitute a valid target in addiction treatment. 
However, given the limited size of the inpatient sample, these ﬁndings should be 
regarded as preliminary and need replication in larger samples.
 In this study, participants were included despite the use of anti-craving or 
abstinence enforcing medication and sedatives. Instead, this was registered and taken 
into account in the statistical analyses. Only sedatives were signiﬁcantly associated 
with recent alcohol use which would make sense since those with the most severe 
recent alcohol use would experience most severe withdrawal symptoms. The use 
of abstinence-enforcing medication did not inﬂuence the model which also was to 
be expected since the study took place in an already abstinence-enforcing 
environment. But the anti-craving medication could bias the model. However, not 
medication but age and gender inﬂuenced the model by diminishing the mediation 
effect of craving on the relationship between desire thinking and alcohol use. In 
hindsight, the idea to include these patients to gain a naturalistic picture would 
have been more justiﬁed if the study sample had been (much) larger. 
 In addition, the DTQ-D total score was used instead of both subscales. The ﬁndings 
in the previous chapter showed that in particular IP was highly correlated with the 
total score in the normative sample which might indicate a different route or 
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process for IP and VP in the models tested in chapter 3. However, since the study 
described in chapter 2 also showed that both were highly correlated with each 
other and with the total score in clinical samples, the use of just the DTQ-D total 
score in the this clinical sample seemed justiﬁed. The Dynamical Model of Desire 
(Hofmann & Van Dillen, 2012), also does not distinguish different forms of cognitive 
elaboration of desire. However, Caselli and Spada (2011) used EI Theory (May et al., 
2015) to guide their development of the DTQ. EI theory poses that cognitive 
elaboration typically involves the articulation of visuospatial imagery. In accordance, 
participants who craved chocolate showed impaired performance on visuospatial 
– but not verbal/auditory – tasks (Tiggemann, Kemps, & Parnell, 2010). This is also 
in line with two prospective studies on desire thinking in patients with AUD which 
found differential predictive paths for IP and VP (measured at in-patient treatment 
completion) (Martino et al., 2017; Martino et al., 2019). IP predicted craving and VP 
predicted relapse at 3 months follow-up. Both predicted binge drinking frequency at 
follow-up. In short, in future studies on the interplay of desire thinking with other 
proximal factors to substance use, the distinction between IP and VP should be made.
 Finally, the primary aim was to gain insight in the interplay of some factors that 
are hypothesized to convey a vulnerability to relapse in recently detoxiﬁed patients 
with AUD. Future studies should use a prospective approach to clarify the 
relationship between desire thinking and relapse further by looking at actual time-
to-relapse instead of standard use during a standard follow-up period (as in Martino 
et al., 2017; Martino et al., 2019).
1.2. Second research objective
The second research objective was to determine the safety, feasibility and 
effectiveness of addiction-focused Eye Movement Desensitization and Reprocessing 
(AF-EMDR) therapy. Preliminary research ﬁndings suggested this approach had 
clinical potential as an add-on intervention to regular addiction treatment but large, 
methodological sound studies were lacking thus far. There were ﬁve research 
questions associated with this objective:
1. What is the effectiveness of working memory competition within the broader 
context of an AF-EMDR therapy protocol on craving and smoking behavior in 
daily smokers? This question was addressed in chapter 4. Here it was demonstrated 
that, also within the context of an EMDR protocol, eye movements immediately 
reduced the vividness of and craving associated with memories of intense craving 
and relapse and images of current trigger situations. However, these effects were 
lost during a one-week follow-up period. Although a downward trend was seen 
with regard to smoking behavior, no signiﬁcant effects could be demonstrated. 
Therefore, the clinical utility of this approach may be limited to acute craving 
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reduction. In hindsight, the recruitment of smokers without an active desire to quit 
smoking may also have been problematic. Although all had experienced previous 
cessation attempts, roughly half of them expressed no intention to quit or reduce 
smoking in the week following the intervention. Although it is conceivable that 
AF-EMDR may have different effects in those subgroups, no signiﬁcant differences 
were found in number of cigarettes and time-to-ﬁrst cigarette between those with 
and without an intention to quit. It is concluded that, in order to demonstrate a 
stable or prolonged effect on craving and smoking behavior, longer working 
memory taxation trials may be required, as is clinical practice in EMDR therapy in 
PTSD. To prevent a self-limiting effect, it is advised to focus on participants with an 
intention to reduce or quit smoking.
2. What is the current evidence with regard to the feasibility and effectiveness 
of both trauma focused EMDR therapy in addiction and AF-EMDR therapy in 
clinical samples? This question was addressed in chapter 5. A review of clinical 
trauma focused (TF-)EMDR therapy studies in patients with substance use and 
behavioral addictions and comorbid PTSD or without a full PTSD diagnosis, 
suggests that although PTSD treatment in addicted patients can be challenging, 
it is safe and feasible (e.g. in terms of therapy satisfaction and treatment completion). 
However, there is – at this moment - little evidence that effective trauma treatment 
will directly improve addiction outcomes, at least not in the short term. Nevertheless, 
further review of clinical AF-EMDR therapy studies in addicted patients without 
PTSD showed some promise for substance use disorders as well as behavioral 
addictions in the sense that craving and substance use or addiction behaviors were 
often reduced while no clear safety or feasibility issues emerged. However, in all 
these cases the empirical evidence thus far is weak (due to study designs) and 
limited (due to the number of studies and sample sizes of these studies). This 
warrants further research on the safety, feasibility and clinical potential of EMDR 
therapy in addiction in well-designed, larger studies.
3. Which EMDR therapy elements or key interventions are described or can be 
theoretically conceived on the basis of research ﬁndings this far? This question 
was also addressed in chapter 5. Based on the review discussed above, and an 
additional discussion of existing adapted EMDR protocols and relevant lab research, 
a complete overview of all, at this point conceivable, resourcing and EMDR therapy 
interventions in addiction was presented for future research: the “Palette of EMDR 
Interventions in Addiction” (PEIA; see Table 2 in chapter 5).
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4. How safe and, feasible is AF-EMDR therapy, as an add-on treatment to treatment 
as usual in small, clinical in- and outpatient samples with diverse substance use 
disorders? This question was addressed in chapters 6 and 7. Chapter 6 was a case 
study of a patient with a GHB use disorder with intense cravings that did not respond 
to inpatient behavioral and pharmacological addiction treatment. The participant 
reacted well to AF-EMDR therapy and no safety or feasibility issues were detected. 
In addition, craving showed a gradual and prolonged reduction during the AF-EMDR 
therapy period, while the participant remained abstinent at least six months after AF 
EMDR therapy. The ﬁndings suggested that, at least in patients with a high level of 
craving associated with vivid substance-use related imagery, AF-EMDR therapy may 
lead to clinical relevant effects. Chapter 7 focused on four participants with alcohol 
use disorder who received outpatient addiction treatment. Participants were willing 
to commit to additional AF-EMDR treatment, despite strong craving and ongoing 
substance use. Sessions of both regular care and AF-EMDR had to be rescheduled 
regularly due to non AF-EMDR related issues. The results suggested that AF-EMDR 
therapy in outpatients with alcohol use disorder may be challenging but is safe and 
feasible. The addition of AF-EMDR therapy to routine clinical care did not seem to 
reduce alcohol craving and drinking behavior beyond the level achieved by routine 
clinical care only. Further clinical research in larger samples may provide insight 
under which conditions and for whom the addition of AF-EMDR therapy to regular 
addiction care may be a viable option, if at all.
5. How safe, feasible and effective is AF-EMDR therapy, as an add-on treatment 
to treatment as usual, in a clinical sample of patients with alcohol use disorder? 
This research question was addressed in chapters 8a (RCT study protocol) and 8b 
(results of the RCT). The results showed that the safety and feasibility of the 
treatments received in both groups were comparable. However, only limited 
change over time was seen with regard to indices of personal and societal recovery 
and in some secondary indices of clinical recovery (craving, desire thinking and 
rumination). The Reliable Change Index showed that more routine clinical care 
only participants showed clinical improvement with regard to alcohol consumption 
while a somewhat higher proportion of participants who additionally received 
AF-EMDR experienced less craving. Therefore the addition of AF-EMDR therapy to 
routine clinical care in alcohol use disorder is not generally recommended and 
should only be considered when evidence-based interventions to reduce drinking 
behavior or alcohol craving are not an option or have had no effect.
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2. Critical reflection 
The studies in this dissertation have limitations which future studies should address 
(see section “future research recommendations” in this discussion). These have 
been discussed in each article. Here, the emphasis is placed on general limitations 
regarding the overall theoretical framework. 
 The studies in this dissertation have been designed on the basis of several 
different bodies of research. The underlying argumentation outlined in the introduction 
was: 1) addiction memories share similarities with emotional (and by extension, 
trauma) memories (e.g. Koob. 2009), 2) working memory competition reduces 
craving (e.g. Kaag et al., 2018) which predicts substance use to some degree, 
3) working memory competition is an established working mechanism in EMDR 
(e.g. Gunter & Bodner, 2008), therefore AF-EMDR therapy may work similarly as 
TF-EMDR in PTSD and should result in prolonged and clinical relevant changes in 
substance use and its correlates, and 4) given the central role of desire thinking in 
the Dynamical Model of Desire (Hofmann & Van Dillen, 2012), AF-EMDR therapy 
may work by reducing desire thinking and thereby craving and substance use. 
These assumptions have several caveats however, which require further scrutiny. 
 First, despite the assumed similarities between addiction and emotional and 
trauma memories, addiction and trauma memories may also be dissimilar in many 
important ways. Although many experience trauma, only a subset develops PTSD. 
Similarly, not all that use substances become addicted. Nevertheless, the genesis 
and maintenance of PTSD and addiction differ widely. PTSD is, in its essence, a 
form of one-trial learning. It is the only psychiatric disorder with a clear etiology. 
According to the fragmentation hypothesis trauma memories are uniquely 
encoded, separately from the rest of the autobiographical memory (Brewin, 2014). 
In contrast, addiction is a very complex, multifaceted disorder with many different 
types of learning and memory processes involved. Both preclinical as well as 
clinical research suggests that addiction is characterized by the formation of 
particularly strong, maladaptive drug-associated memories that result in persistent 
habits (Milton & Everitt, 2012). In addition, addiction memories often reﬂect 
pleasurable or positive outcomes that invoke approach behaviour instead of the 
avoidance tendencies that deﬁne PTSD. Finally, substance use and the behaviors 
involved in behavioral addictions are often repeated in many different contexts. For 
instance, many daily smokers may smoke up to a pack of cigarettes (or more) per 
day, each time reinforcing the existing memory network. In contrast, those with 
trauma memories try to avoid triggers that elicit intrusions. 
 Second, although it is ﬁrmly established that working memory competition 
reduces craving, it has been mostly demonstrated in lab studies, without follow up 
assessments. Thus it cannot be ruled out that there is no prolonged, stable clinical 
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relevant effect of AF-EMDR therapy on craving beyond that of routine clinical care 
or spontaneous recovery. In addition, temporal or prolonged reductions in craving 
may not necessarily translate in reduced substance use. In short, the validity of the 
basic assumption that AF-EMDR therapy may work by reducing the craving 
associated with speciﬁc addiction memories, and by extension, substance use has 
not been established yet.
 Third, the studies were mostly concerned with smoking and alcohol use. 
Two non-illicit substances. Findings may be different with other substances or in 
behavioral addictions. This may be considered a limitation of the present study 
method. However, as stated in the introduction, the concepts under investigation 
are, in principle, thought to be similar across substances. In accordance, the review 
in chapter 5 showed that AF-EMDR therapy has been used in studies with a wide 
range of substances and behavioral addictions. Similarly, desire thinking has been 
studied in conjunction with diverse substances and behavioral addictions (e.g. 
Caselli, & Spada, 2015; Nikčević, Marino, Caselli, & Spada, 2017).  
 Finally, despite an increasing body of research, the exact role and clinical relevance 
of desire thinking and its relationship, if any, with working memory capacity, is not 
yet understood. For instance, at this point it is difficult to disentangle craving and 
desire thinking. In addition, rumination seems to have more predictive utility with 
regard to substance use.
 In sum, important questions remain regarding the validity of the central assumptions 
underlying this dissertation. These require further scrutiny in both lab and clinical 
studies in order to build a better case for the clinical potential of AF-EMDR therapy.
3. Clinical implications
At this point, the addition of AF-EMDR therapy to regular addiction treatment is not 
generally recommended. Although the addition of AF-EMDR therapy to routine 
clinical care seems to be as feasible and safe as routine clinical care alone, there are 
some important issues. Study 7 demonstrated that some participants may be taken 
off-guard or feel overwhelmed when confronted with “old pain”. Others did not 
want to invest extra time and energy in an add-on treatment. This calls for a thorough 
screening for comorbid disorders and psychoeducation on the nature of AF-EMDR 
therapy as well as discussing the expectations of patient and therapist and agreeing 
on clear rules with regard to craving, substance use, relapse, safety etc. 
 With regard to the effectiveness. Although a growing body of research suggests 
promising effects of AF-EMDR therapy (see chapter 5 and 6), the results of the 
controlled studies described in chapters 7 and 8b did not conﬁrm these ﬁndings in 
alcohol use disorder. Therefore, AF-EMDR therapy should only be considered when 
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evidence-based interventions are not available or feasible or have had no effect and 
the alternative is an ongoing suffering on a high level (e.g. extreme, treatment resistant 
craving) with the risk of escalation (e.g. frequent relapse or escalating levels of 
alcohol consumption). Unfortunately, these situations occur relatively frequently. 
However, it could also be argued that in some cases, it may be better to do nothing 
than to use an intervention of which the effectiveness has not been established. 
Indeed, the investment of time and costs involved should also be considered as 
well as the chance that using a non-effective intervention may lead to demoralization. 
In sum, the use of AF-EMDR therapy as part of routine clinical care should not be 
encouraged and only be considered after substantiated clinical decision making. 
Nevertheless, further research on the efficacy of AF-EMDR is warranted. 
4. Future research
Since no additional clinical effect of add-on AF-EMDR therapy was demonstrated 
in alcohol use disorder (chapters 7 and 8b), the design or delivery of AF-EMDR 
therapy may have been problematic. However, the participants who received only 
routine clinical care (chapter 8b) also failed to demonstrate a signiﬁcant effect of 
time. As discussed in chapter 8b, the timing of enrollment (patients already receiving 
routine clinical care for a prolonged period) may have induced a selection bias of 
patients who were either somewhat treatment-resistant, or had already reached 
some of their treatment goals. However, it cannot be ruled out that factors relating 
to the design of the study or characteristics of the sample may have hampered the 
effectiveness of AF-EMDR therapy. Recommendations for both theoretical and 
clinical research will be discussed brieﬂy.
4.1. Recommendations for theoretical research
When memories are reactivated (become active in working memory), they may 
become transiently unstable (see Fig. 1). During the time it takes for the memory to 
re-stabilize (reconsolidate), the reconsolidation process is susceptible to physiological 
and behavioral interference (Dunbar & Taylor, 2017). Reconsolidation interference- 
based interventions carry the promise of weakening (inhibiting) or erasing (“overwriting” 
or updating) previous learning. 
 Most studies on reconsolidation interference in clinical samples with substance 
use disorders used a short, pre-intervention exposure to a substance use video to 
reactivate the addiction memory network (Das, Lawn, & Kamboj, 2015; Germeroth 
et al., 2017; Lonergan et al., 2016; Saladin et al., 2013; Xue et al., 2017). This increased 
the effects of the interventions on craving and substance use, even at one month 
follow-up (Germeroth et al., 2017). Therefore, it is suggested that future AF-EMDR 
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studies should incorporate a pre-desensitization retrieval procedure. For instance 
by bringing the targeted image to mind a few minutes before commencing actual 
desensitization or by a brief pre-desensitization exposure to substance cues or 
contexts. 
 In addition, AF-EMDR studies should induce a prediction error in order to 
optimize the destabilization of the addiction memory. For instance, by creating the 
expectancy during pre-intervention retrieval that, in order to further “activate” the 
addiction memory, the participant will be allowed to light (and subsequently smell) 
a cigarette just before desensitization commences and then provide them with a 
broken lighter. 
Finally, Research suggests that the emotionally arousing properties of the memories 
retrieved during TF-EMDR contribute to its effect (van den Hout, Eidhof, Verboom, 
Littel, & Engelhard, 2014). In accordance, inducing (extra) arousal with a stressful 
task increases the effects of working memory competition on memories with low 
emotional intensity (Littel et al., 2017). Therefore, AF-EMDR studies should induce 
additional arousal. For instance by adding stress-inducing tasks, by pharmacological 
means or by combining the retrieval procedure with cue exposure.
4.2. Recommendations for clinical research
In hindsight, the selection of AF-EMDR interventions in the studies in chapters 7 and 
8 may have been too broad and too much focused on processing “old pain”. 
Research suggests that when emotional or traumatic material is only touched upon 
relatively brieﬂy (as was the case in the studies in chapter 7 and 8) this may actually 
increase awareness of unprocessed emotional memories (Staring et al., 2016). 
In addition, AF-EMDR therapy resembles TF-EMDR in that both target declarative 
(episodic) memories. However, the exact role of declarative memories in the 
transition from recreational use to substance use disorders is unknown and may 
not be essential (Müller, 2013). On the other hand, there is substantial evidence that 
non-declarative memory representations of Pavlovian and instrumental conditioning 
and habit learning, become increasingly important with ongoing substance use 
(Robbins & Everitt, 1999; Tiffany, 1990). In other words, memory representations of 
cues and contexts that elicit craving, of substance seeking, preparation or subsequent 
use as well as the reinforcing properties of use, may constitute better targets for 
AF-EMDR therapy than autobiographical memories without these elements.
 In addition, the RCT sample (chapter 8) was heterogeneous with participants 
who were already in treatment for a highly variable period, but on average at least 
eight months. Research suggests that most reliable and clinically signiﬁcant 
improvement is achieved in the ﬁrst sessions of psychological interventions while 
the dose–response effect appears to decline in longer treatments (e.g. Delgadillo et 
al., 2014; Koffmann, 2018). Experiences from the RCT also suggest that participants 
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were less willing to recall memories that elicited craving or negative affect when 
they were approaching the end of their treatment. Therefore, future studies may 
beneﬁt from a focus on patients in an inpatient setting (after detoxiﬁcation) or on 
those just entering treatment. Since it cannot be ruled out that the outcomes in 
both conditions in the RCT (chapter 8b) might diverge over time, a longer follow-up 
period may be required. 
 Finally, it is advised to focus on predictors of AF-EMDR treatment response. 
The Reliable Change Index in chapter 8b demonstrated that individual participants 
may well respond to AF-EMDR therapy, particularly regarding craving reduction. 
Clearly, identifying predictors of a desirable treatment response to AF-EMDR is 
advantageous regarding clinical needs assessment as well as further research. In 
addition, since the impact of ongoing and multiple substance use in both TF- and 
AF-EMDR therapy is unknown, studies with patients with an isolated substance use 
or gambling disorder may help to rule out possible confounding factors. It also may 
be important to focus on patients who experience high craving. Often, this will be 
the case shortly after either formal detoxiﬁcation or after attaining abstinence 
gradually or in conjunction with a cessation attempt. Higher abstinence induced 
craving may also mean a higher level of craving associated with the memory 
 representations targeted, which may predict a better outcome. In accordance, the 
case study on GHB (chapter 6) suggested a strong effect of AF-EMDR therapy in a 
patient with extreme craving in an inpatient setting. 
5. Concluding statement
To conclude, this PhD research project has extended the scientiﬁc knowledge on 
the role of desire thinking and its interplay with craving, rumination, negative affect 
and recent alcohol use. Both desire thinking and rumination may reﬂect semi-stable 
vulnerabilities or dysfunctional cognitive processing styles that underly substance 
use disorders and comorbid disorders such as depression. Clearly more research is 
needed but insight in these mechanisms may eventually provide a truly integrated 
treatment that is more focused on underlying causes (such as the cognitive 
processing style) than on their consequences (such as craving).
 Second, this project has extended the scientiﬁc knowledge on the feasibility 
and effectiveness of AF-EMDR therapy. It is important that the treatment options in 
addiction care expand. Many patients that end up seeking addiction treatment drop 
out prematurely or progress to more severe, chronic substance use. Although 
AF-EMDR therapy seems as save as regular care, it’s feasibility as an add-on 
intervention to regular addiction treatment may require some adaptation and its 
effectiveness clearly requires but also deserves further research. At this point 
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AF-EMDR therapy may provide relief in speciﬁc cases, after routine clinical care has 
reached its limits. 
 The state of the research on AF-EMDR and TF-EMDR in patients with substance 
use disorders has been reviewed which has resulted in a clear description of the 
TF- and AF-EMDR interventions thus far which can be used for further research. A 
focus on patients who experience high levels of craving and who recently abstained 
from substance use and on reconsolidation-based adaptations to the EMDR 
procedure may help to settle the as yet unanswered question posed in the foreword, 
namely whether AF-EMDR therapy leads to clinical relevant outcomes with regard 
to addiction.
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1. Inleiding
In dit proefschrift werd het Dynamisch Model van Verlangen (Hofmann & Van Dillen, 
2012) gebruikt om een theoretisch kader te bieden om drooggebruik1 (“desire 
thinking”), trek en werkgeheugen capaciteit enerzijds en het klinisch potentieel van 
AF-EMDR anderzijds met elkaar te verbinden. De twee onderzoeksdoelstellingen 
en daarbij behorende onderzoeksvragen die in de inleiding werden genoemd worden 
als eerste beschreven. Daarna worden een kritische reﬂectie op het hele project, de 
klinische implicaties van de resultaten en aanbevelingen voor toekomstige studies 
uitgewerkt.
1.1. Eerste onderzoeksdoelstelling
De eerste onderzoeksdoelstelling betrof het verkrijgen van inzicht in het samenspel 
van speciﬁeke intra persoonlijke factoren die betrokken zijn bij problematisch 
 middelengebruik. In het bijzonder werd de hypothese geformuleerd dat het concept 
van drooggebruik (Caselli & Spada, 2015) centraal stond in het begrijpen van de relatie 
tussen werkgeheugen, trek en middelengebruik. Daarnaast werd gekeken naar een 
mogelijke rol van een soortgelijke, persevererende denkstijl als drooggebruik, nl. 
rumineren, en de uitkomst daarvan: negatief affect. Aan deze doelstelling waren 
twee onderzoeksvragen verbonden:
1. Wat is de betrouwbaarheid en validiteit van de Nederlandse versie van de 
Desire Thinking Questionnaire in een steekproef van ambulante en klinische 
alcohol gebruikers? Deze vraag werd behandeld in hoofdstuk 2 met behulp van 
een vertaalde, Nederlandse versie van de Desire Thinking Questionnaire (DTQ-D). 
In een steekproef van alcohol consumerende volwassenen uit de algemene 
populatie werd de oorspronkelijke twee factor oplossing met voldoende interne 
consistentie gehandhaafd. 
 Met betrekking tot de longitudinale meetinvariantie veroorzaakten item 7 en 10 
van de subschaal verbale perseveratie (VP) een gebrek aan factoriële invariantie. 
Daarom werden de gelijkheidsbeperkingen (equality constraints) van de factor-
ladingen voor deze items verwijderd om een aanvaardbare modelmatige ‘ﬁt’ te 
krijgen. De resulterende gedeeltelijke invariantie, hoewel niet optimaal maar wel vrij 
gebruikelijk, staat de interpretatie en vergelijking van de schalen niet in de weg 
1 Het is de vraag of ‘drooggebruik’ een goede vertaling is van “desire thinking”, aangezien droog-
gebruik geen wetenschappelijke term is en niet goed is gedeﬁnieerd. Gebruikers en professionals 
in de verslavingszorg kennen de term over het algemeen echter goed. Meestal wordt dan bedoelt 
dat men fantaseert over daadwerkelijk gebruik. Soms komt dit ook tot uiting in substitutie gedrag en 
de gebruiker lijkt sterk gepreoccupeerd te zijn met de wens tot gebruik. Dat alles sluit heel sterk aan 
op de deﬁnitie van desire thinking van Caselli en Spada (2015). Zonder alternatief lijkt “drooggebruik” 
vooralsnog dan ook de beste vertaling. 
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zolang de meeste factorladingen maar invariant zijn (Putnick & Bornstein, 2016). 
Verdere analyses leidden tot het ontbreken van een sterke (scalaire) factoriële 
invariantie van de imaginaire preﬁguratie (IP) subschaal. Het contrast tussen de 
relatief matige correlaties tussen de IP- en VP subgroepen in de normatieve 
subgroep en de hoge correlaties in de klinische groepen suggereert dat de meet-
invariantie ook in een klinische steekproef moet worden bepaald. Aangezien de 
DTQ vooral interessant is voor gebruik bij klinische groepen, hebben we besloten 
om items 7 en 10 voorlopig te bewaren tot verdere psychometrische evaluatie. Als 
dezelfde resultaten worden gevonden in een representatieve klinische steekproef, 
moeten item 7 en 10 wellicht verwijderd worden. Kortom: de gerapporteerde mate 
van invariantie is niet optimaal, maar suggereert vooralsnog alleen dat de DTQ-D 
met de nodige voorzichtigheid moet worden gebruikt in normatieve groepen.
 De convergente validiteit met indicatoren van trek en discriminatieve validiteit 
met indicatoren van de ernst van alcoholgebruik en perseveratief denken was 
bevredigend. De test-hertest betrouwbaarheid over een periode van 4 weken was 
beperkt, zoals te verwachten was gezien de ﬂuïde aard van trek waarmee 
drooggebruik convergeerde. Een belangrijk punt dat in verdere psychometrische 
evaluatie echter aan de orde moet komen, is het feit dat sommige instrumenten die 
werden gebruikt om de convergente en discriminerende validiteit te bepalen, zelf 
ook relatief nieuw (ACE en PTQ), een aanpassing (tests 5-item OCDS), of een 
niet-geteste vertaling van een bestaand instrument (PACS) waren. Dat staat 
vooralsnog een deﬁnitief oordeel over de convergente en discriminatieve validiteit 
in de weg.
 De steekproef uit de algemene populatie scoorde signiﬁcant lager op de 
DTQ-D dan de klinische groepen. Interessant is ook dat de tabellen 3 tot en met 5 
in hoofdstuk 2 veel lagere correlaties laten zien tussen de twee DTQ-schalen in de 
normatieve dan in de klinische groepen. Dit suggereert een enkelvoudige dimensie 
in de patiëntengroepen, terwijl de subschalen in de normatieve steekproef twee 
verschillende stijlen lijken te meten. Een bevinding die in tegenstelling is met Caselli 
en Spada (2011) die matige correlaties tussen beide subschalen vonden in zowel 
een normatieve als een klinische steekproef van ambulante patiënten met een 
stoornis in alcohol gebruik. Een mogelijke verklaring is dat omdat het niveau van 
het drooggebruik toeneemt bij toenemend middelengebruik (Caselli et al., 2012a; 
2012b), de aard van het drooggebruik wellicht ook kan veranderen bij een 
toenemend, problematischer middelengebruik. Hofmann en Dillen (2012, p. 319) 
beweren dat “trek meer en meer “centrifugale kracht” kan uitoefenen op bewuste 
verwerking en het nastreven van doelen door herhaalde cycli van een op het object 
van verlangen gerichte verwerking en aanhoudende aandacht”. Hypothetisch 
gezien neemt deze “aantrekkingskracht” niet alleen toe tijdens een episode van 
trek, maar ook in de loop van de tijd (bij toenemende ernst van verslaving), omdat 
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het gebruik van middelen toeneemt en zich vertaalt in hogere positieve correlaties 
tussen VP en IP. Met andere woorden, deze processen kunnen in synergie werken 
in die zin dat een hoger niveau van IP een hoger niveau van VP veroorzaakt en vice 
versa.
 Verder kon binnen de populatie steekproef een laag- en hoog risicogroep 
worden onderscheiden. Over het geheel genomen werd geconcludeerd dat de 
DTQ-D kan worden gebruikt om drooggebruik om op een voldoende betrouwbare 
en valide wijze te beoordelen bij zowel ambulante als opgenomen Nederlandse 
alcohol gebruikers. Toch is verdere validatie van de DTQ-D nodig gezien de 
beperkte omvang van de steekproeven van ambulante en klinische patiënten. 
Met name de geldigheid van het concept van drooggebruik, waarvan veronderstelt 
wordt dat het zich onderscheidt van trek zelf, is onduidelijk. Drooggebruik wordt 
weliswaar beschouwd als een cognitieve verwerkingsstijl die vergelijkbaar is met 
rumineren en piekeren (Caselli & Spada, 2015), maar in deze studie is het droog - 
gebruik niet empirisch losgekoppeld van trek. Hoewel de voorlopige bevindingen 
suggereren dat drooggebruik en trek samenhangende, maar verschillende processen 
betreffen (Caselli, Gemelli & Spada, 2017; Caselli, Soliani & Spada, 2013a; Martino 
et al., 2017), kan niet worden uitgesloten dat drooggebruik eenvoudigweg de 
cognitieve dimensie van trek weerspiegelt. Ook omdat de studies die wel suggereren 
dat het gaat om verschillende processen, te lijden hebben onder ontwerpkwesties 
die deﬁnitieve conclusies in de weg staan. De voorgestelde onafhankelijkheid van 
drooggebruik ten opzichte van trek moet dus nog worden vastgesteld. De timing 
van de betrokken processen lijkt essentieel in het ontrafelen van de dynamiek van 
trek en drooggebruik. Maar aangezien het Dynamisch Model van Verlangen 
(Hofmann en Van Dillen, 2012) een cyclische dynamiek en positieve associaties 
tussen trek en drooggebruik postuleerde, kan dit een empirische oplossing van 
deze kwestie belemmeren. 
 Tot slot vereist de DTQ-D, voor gebruik bij andere middelen, ook validatie in 
patiëntgroepen die andere categorieën middelen gebruiken.
2. Wat is de aard van het samenspel tussen drooggebruik en trek, rumineren en 
negatief affect en de ernst van recent alcoholgebruik in een steekproef van recent 
opgenomen patiënten en wordt dit samenspel gemodereerd door de capaciteit 
van het werkgeheugen? Deze vraag kwam aan de orde in hoofdstuk 3. Drooggebruik 
en de ernst van het alcoholgebruik voorafgaand aan de opname hingen signiﬁcant 
samen. Deze associatie werd, zoals verwacht, gemedieerd door trek. Rumineren 
en de ernst van het alcoholgebruik voorafgaand aan de opname hingen ook 
signiﬁcant samen, maar dit werd onverwacht gemedieerd door trek en niet door 
negatief affect. Hoewel rumineren ook direct geassocieerd werd met recent 
alcoholgebruik, was dat voor wat betreft drooggebruik niet het geval. Drooggebruik 
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bleek wel een voorspeller van negatief affect te zijn, terwijl trek negatieve affect 
voorspelde (maar niet omgekeerd). Onverwacht was dat de  capaciteit van het 
werkgeheugen niet geassocieerd bleek te zijn met de ernst van het alcoholgebruik, 
zelfs niet na rekening te houden met moderatie door ofwel drooggebruik of 
rumineren. Al met al benadrukken de bevindingen het belang van drooggebruik, en 
in mindere mate rumineren, in het begrijpen van problematisch alcoholgebruik. 
Aangezien beide persevererende denkstijlen hetzij direct of indirect zowel trek als 
negatief affect voorspelden, kunnen ze relevant zijn in de behandeling van 
verslaving. Gezien de beperkte omvang van de steekproef moeten deze bevindingen 
echter als voorlopig worden beschouwd en in grotere steekproeven gerepliceerd 
worden.
 In deze studie deden een aantal deelnemers mee ondanks het gebruik van 
sedativa of het gebruik van anti-trek of abstinentie afdwingende medicatie (refusal: 
aversietherapie). In plaats daarvan werd medicatiegebruik geregistreerd en in de 
analyses meegenomen. Alleen sedativa bleken signiﬁcant geassocieerd met recent 
alcoholgebruik, wat te verwachten was omdat degenen met het meest ernstige 
recente alcoholgebruik waarschijnlijk de meeste ontwennings-verschijnselen 
ervaarden. Het gebruik van abstinentie afdwingende medicatie had geen invloed 
op het model, wat eveneens te verwachten was omdat de studie plaatsvond in een 
omgeving waar abstinentie eveneens afgedwongen wordt. Met name de anti-trek 
medicatie zou het model hebben kunnen beïnvloeden. Echter, uit analyse bleek dat 
niet de medicatie maar leeftijd en geslacht het model beïnvloedden, wat zich uitte 
in een reductie van het mediërende effect van trek op de relatie tussen drooggebruik 
en alcoholconsumptie. Achteraf gezien zou het idee om deze patiënten mee te 
nemen in de studie om zo een praktijkgetrouw beeld te krijgen, meer gerechtvaar-
digd zijn geweest als de steekproef (veel) groter was geweest.
 Daarnaast werd de DTQ-D totaalscore gebruikt in plaats van beide subschalen. 
De bevindingen in het vorige hoofdstuk toonden aan dat met name IP sterk 
gecorreleerd was met de totaalscore in de normatieve steekproef, wat zou kunnen 
wijzen op een andere route of proces voor IP en VP in de geteste modellen in 
hoofdstuk 3. De bevindingen in het vorige hoofdstuk toonden aan dat er een sterke 
correlatie bestond tussen IP en VP. Echter, aangezien de studie beschreven in 
hoofdstuk 2 ook aantoonde dat beide sterk gecorreleerd waren met elkaar en met 
de totale score in klinische groepen, leek het gebruik van alleen de DTQ-D 
totaalscore in deze klinische steekproef gerechtvaardigd. Het Dynamisch Model 
van Verlangen (Hofmann & Van Dillen, 2012), maakt ook geen onderscheid tussen 
verschillende vormen van cognitieve ‘verrijking’ (elaboration) van trek. Caselli en 
Spada (2011) gebruikten echter de EI theorie (May et al., 2015) om hun ontwikkeling 
van de DTQ te sturen. EI theorie stelt dat cognitieve verrijking meestal gepaard gaat 
met visuospatiale imaginatie. In overeenstemming hiermee lieten deelnemers die 
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trek in chocolade ervaarden wel op visuospatiele - maar niet op verbale/auditieve 
- taken een verminderde prestatie zien (Tiggemann, Kemps, & Parnell, 2010). Dit is 
ook in lijn met twee prospectieve studies over drooggebruik bij patiënten met een 
stoornis in alcoholgebruik die verschillende routes vonden voor IP en VP (gemeten 
aan het einde van de behandeling in de kliniek) (Martino et al., 2017; Martino et al., 
2019). IP voorspelde trek en VP voorspelde een terugval na 3 maanden follow-up. 
Beiden voorspelden binge drinken bij follow-up. Kortom, in toekomstige studies 
over de wisselwerking tussen drooggebruik en andere proximale factoren van 
alcoholgebruik moet het onderscheid tussen IP en VP worden gemaakt.
 Tot slot was het primaire doel van deze studie om inzicht te krijgen in het 
samenspel van een aantal factoren waarvan veronderstelt werd dat ze een 
kwetsbaarheid voor terugval veroorzaken bij recent gedetoxiﬁceerde patiënten met 
een stoornis in het gebruik van alcohol. Toekomstige studies zouden een 
prospectieve benadering moeten gebruiken om de relatie tussen drooggebruik en 
de kans op terugval verder te verduidelijken door te kijken naar de daadwerkelijke 
tijd-tot-eerste gebruik in plaats van het documenteren van wel of geen gebruik 
gedurende de follow-up periode (zoals in Martino et al., 2017; Martino et al., 2019).
1.2. Tweede onderzoeksdoelstelling
De tweede onderzoeksdoelstelling betrof het bepalen van de veiligheid, 
haalbaarheid en effectiviteit van verslavingsgerichte Eye Movement Desensitization 
and Reprocessing (AF-EMDR) therapie. Voorlopige onderzoeksbevindingen 
suggereerden dat deze aanpak klinisch potentieel had als aanvulling op de reguliere 
verslavingsbehandeling maar grote, methodologische studies ontbraken tot nog 
toe. Aan deze doelstelling waren vijf onderzoeksvragen verbonden:
1. Wat is de effectiviteit van werkgeheugen competitie binnen de bredere 
context van een AF-EMDR therapie protocol op trek en rookgedrag bij dagelijkse 
rokers? Deze vraag kwam aan de orde in hoofdstuk 4. Hier werd aangetoond dat, 
ook binnen de context van een EMDR protocol, oogbewegingen onmiddellijk de 
levendigheid van en de trek geassocieerd met herinneringen aan momenten van 
intense trek en terugval en beelden van actuele trigger situaties verminderd. Deze 
effecten konden echter niet meer aangetoond worden na een follow-up periode 
van één week. Hoewel er een neerwaartse trend werd waargenomen met 
betrekking tot het rookgedrag, konden er geen signiﬁcante effecten worden 
aangetoond. De klinische bruikbaarheid van deze aanpak is daarom mogelijk 
beperkt tot het verminderen van acute trek. Achteraf gezien kan ook de werving 
van rokers die niet actief wilden stoppen met roken problematisch zijn geweest. 
Hoewel ze allemaal al eerder pogingen tot stoppen met roken hadden gedaan, gaf 
ruwweg de helft van hen aan niet van plan te zijn om in de week na de interventie 
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te stoppen of te minderen met roken. Hoewel het denkbaar is dat AF-EMDR in deze 
subgroepen (wel versus geen intentie om op korte termijn te stoppen) verschillende 
effecten kan hebben, liet analyse geen signiﬁcante verschillen zien in het aantal 
sigaretten en de tijd tot de eerste sigaret tussen degenen met en zonder de intentie 
om het roken te stoppen of te minderen. Geconcludeerd wordt dat, om een stabiel 
of langdurig effect op trek en rookgedrag aan te tonen, mogelijk een langere 
werkgeheugen belasting nodig is, net zoals in de klinische praktijk bij EMDR-therapie 
bij PTSS. Om een zichzelf beperkend effect te voorkomen, wordt geadviseerd om 
zich te richten op deelnemers met de intentie om het roken te verminderen of te 
stoppen.
2. Wat is het huidige bewijs met betrekking tot de haalbaarheid en effectiviteit 
van zowel traumagerichte EMDR therapie bij verslaving als AF-EMDR therapie bij 
klinische steekproeven? Deze vraag kwam aan de orde in hoofdstuk 5. Een 
overzicht van traumagerichte (TF-)EMDR therapie studies bij patiënten met mid-
delengebruik en gedragsverslaving en comorbide PTSS of zonder een volledige 
PTSS-diagnose, suggereert dat, hoewel PTSS-behandeling bij verslaafde patiënten 
uitdagend kan zijn, het veilig en haalbaar is (bv. in termen van tevredenheid over de 
therapie en wat betreft de afronding van de behandeling). Er is echter – tot nog toe 
- weinig bewijs dat een effectieve traumabehandeling direct zal leiden tot betere 
uitkomsten voor wat betreft de verslaving, althans niet op de korte termijn. 
Desalniettemin, de bevindingen vanuit AF-EMDR therapie studies bij verslaafde 
patiënten zonder PTSS suggereerden enig therapeutisch potentieel bij middelen- 
en gedragsverslavingen in de zin dat trek en middelengebruik of verslavingsgedrag 
vaak afnamen, zonder dat er problemen met de veiligheid of haalbaarheid naar 
voren kwamen. In al deze studies is het empirische bewijs tot nu toe echter zwak 
(vanwege de studieopzet) en beperkt (vanwege het aantal studies en de steekproef-
grootte van deze studies). Dit rechtvaardigt verder onderzoek naar de veiligheid, 
haalbaarheid en het therapeutisch potentieel van EMDR-therapie bij verslaving in 
goed ontworpen, grotere studies.
3. Welke EMDR therapie elementen of deelinterventies worden beschreven of 
kunnen worden beschreven vanuit theoretisch oogpunt op basis van de onder-
zoeksliteratuur? Deze vraag kwam ook aan de orde in hoofdstuk 5. Op basis van de 
hierboven besproken review van TF- en AF-EMDR therapie studies en een 
aanvullende bespreking van bestaande, voor verslaving gemodiﬁceerde EMDR-pro-
tocollen en relevante lab experimenten, werd een volledig overzicht van alle, op dit 
moment denkbare, EMDR therapie interventies bij verslaving gepresenteerd voor 
toekomstig onderzoek: het “Palet van EMDR-interventies in verslaving” (PEIA; zie 
tabel 2 in hoofdstuk 5).
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4. Hoe veilig en haalbaar is AF-EMDR therapie, als een aanvulling op de 
gebruikelijke verslavingsbehandeling, in (beknopte) klinische en poliklinische 
steekproeven met diverse middelen gerelateerde verslavingen? Deze vraag kwam 
aan de orde in de hoofdstukken 6 en 7. Hoofdstuk 6 was een casestudy van een 
patiënt met een stoornis in het gebruik van GHB met intense trek die niet reageerde 
op een klinische verslavingsbehandeling met gedragsmatige en farmacologische 
interventies. De deelnemer reageerde goed op AF-EMDR therapie en er werden 
geen veiligheids- of haalbaarheidsproblemen opgemerkt. Daarnaast vertoonde de 
trek een geleidelijke en langdurige vermindering tijdens de AF-EMDR therapie 
periode, terwijl de deelnemer zes maanden na de AF-EMDR therapie nog steeds 
volledig abstinent bleek. De bevindingen suggereerden dat, ten minste bij patiënten 
met een hoog niveau van trek geassocieerd met levendige, middelengebruik-ger-
elateerde beelden, AF-EMDR therapie mogelijk kan leiden tot klinisch relevante 
effecten. Hoofdstuk 7 richtte zich op vier deelnemers met een stoornis in het 
gebruik van alcohol die een poliklinische verslavingsbehandeling kregen. De 
deelnemers bleken bereid en in staat om zich te committeren aan een additionele 
AF-EMDR behandeling, ondanks sterke trek en regelmatig middelengebruik. Zowel 
de reguliere behandeling als de AF-EMDR sessies moesten wel regelmatig worden 
verschoven vanwege kwesties die geen verband hielden met AF-EMDR zelf. De 
resultaten suggereerden dat AF-EMDR therapie in poliklinische patiënten met een 
stoornis in alcoholgebruik weliswaar uitdagend kan zijn maar veilig en haalbaar is. 
De toevoeging van AF-EMDR therapie aan de reguliere behandeling leek de t`rek 
en het drinkgedrag niet verder te verminderen dan alleen de reguliere behandeling. 
Verder klinisch onderzoek in een grotere steekproef kan inzicht geven onder welke 
omstandigheden en voor wie de toevoeging van AF-EMDR therapie aan de reguliere 
verslavingsbehandeling een zinvolle optie kan zijn, als dat al het geval is.
5. Hoe veilig, haalbaar en effectief is AF-EMDR therapie, als aanvulling op een 
reguliere verslavingsbehandeling, in een steekproef van patiënten met een 
stoornis in het gebruik van alcohol? Deze onderzoeksvraag kwam aan de orde in 
de hoofdstukken 8a (RCT-studieprotocol) en 8b (resultaten van de RCT). De 
veiligheid en haalbaarheid van de reguliere behandeling, al dan niet aangevuld met 
AF-EMDR, was vergelijkbaar in beide groepen. Er werd echter slechts een beperkte 
verandering in de tijd gezien met betrekking tot indicatoren van persoonlijk en 
maatschappelijk herstel en in sommige secundaire indicatoren van klinisch herstel 
(trek, drooggebruik en rumineren). De Reliable Change Index toonde aan dat in de 
groep die alleen reguliere verslavingsbehandeling kreeg, meer deelnemers een 
klinische verbetering vertoonden met betrekking tot hun alcoholgebruik, terwijl in 
de groep deelnemers die bovendien AF-EMDR ontvingen een iets groter deel juist 
minder trek ervoeren. Daarom wordt de toevoeging van AF-EMDR therapie aan de 
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reguliere verslavingsbehandeling bij stoornissen in het gebruik van alcohol in het 
algemeen niet aanbevolen en dient dit alleen te worden overwogen wanneer 
evidence-based interventies om drinkgedrag of alcohol gerelateerde trek te 
verminderen geen optie zijn of geen effect hebben gehad.
2. Kritische reflectie 
De studies in dit proefschrift hebben beperkingen waar toekomstige studies zich op 
zouden moeten richten (zie paragraaf “aanbevelingen voor toekomstig onderzoek” 
in deze discussie). Deze zijn in elk artikel besproken. Hier wordt de nadruk gelegd 
op een kritische reﬂectie met betrekking tot het algemene theoretische kader. 
 De studies in dit proefschrift zijn opgezet op basis van de tot dusver bekende 
uitkomsten van verschillende, bestaande onderzoeksthema’s. De onderliggende 
argumentatie in de inleiding was: 1) verslavingsherinneringen hebben overeenkomsten 
met emotionele (en dus ook traumatische) herinneringen (bijv. Koob, 2009), 2) 
werkgeheugen competitie vermindert trek (bijv. Kaag et al., 2018), terwijl trek het 
problematische gebruik van middelen tot op zekere hoogte voorspelt, 3) 
werkgeheugen competitie is een bekend werkingsmechanisme van EMDR (bv. 
Gunter & Bodner, 2008), daarom kan AF-EMDR therapie in beginsel op dezelfde 
manier werken als TF-EMDR in PTSS en zou dit kunnen resulteren in stabiele en 
klinisch relevante veranderingen in middelengebruik en correlaten daarvan, en 4) 
gezien de centrale rol van drooggebruik in het Dynamisch Model van Verlangen 
(Hofmann & Van Dillen, 2012), zou AF-EMDR therapie kunnen werken door 
drooggebruik en daardoor ook trek en (de neiging tot) middelengebruik te 
verminderen. Dit zijn echter veronderstellingen die, in het licht van de bevindingen 
in deze dissertatie, een kritische reﬂectie vereisen. 
 Ten eerste, ondanks de veronderstelde overeenkomsten tussen verslaving en 
emotionele en traumatische herinneringen, kunnen verslaving en traumatische 
herinneringen ook op veel belangrijke manieren van elkaar verschillen. Zo zijn er 
grote verschillen tussen de ontstaansgeschiedenis en de in stand houdende 
factoren van PTSS en verslaving. PTSS is in essentie een vorm van éénmalig leren 
(dat wil zeggen, een traumatische ervaring kan volstaan om PTSS te induceren). Het 
is de enige psychiatrische stoornis met een duidelijke etiologie. Volgens de 
fragmentatie hypothese zijn traumatische herinneringen uniek gecodeerd, los van 
de rest van het autobiograﬁsche geheugen (Brewin, 2014). Verslaving is daarentegen 
een zeer complexe aandoening waarbij allerlei verschillende soorten leer- en ge-
heugenprocessen betrokken zijn. Zowel preklinisch als klinisch onderzoek 
suggereert dat verslaving wordt gekenmerkt door de vorming van bijzonder sterke, 
disfunctionele herinneringen die resulteren in hardnekkige gewoonten (Milton & 
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Everitt, 2012). Bovendien weerspiegelen verslavings-herinneringen vaak aangename 
of positieve uitkomsten die aanzetten tot trek, zoekgedrag of gebruik in tegenstelling 
tot de vermijdingstendensen die PTSS deﬁniëren. Tot slot worden het gebruik van 
middelen en het gedrag wat centraal staat bij gedragsverslavingen vaak herhaald in 
veel verschillende contexten. Zo kunnen rokers tot een pakje sigaretten (of meer) 
per dag roken, waardoor het bestaande steeds verder geheugennetwerk wordt 
versterkt. In tegenstelling daarmee proberen mensen met PTSS juist de triggers te 
vermijden die intrusieve beelden uitlokken. 
 Ten tweede, hoewel het vaststaat dat werkgeheugen competitie trek vermindert, 
is dit meestal aangetoond in lab studies, zonder follow-up metingen. Het kan dus 
niet worden uitgesloten dat er een stabiel klinisch relevant effect van AF-EMDR 
therapie op trek niet bereikbaar is, buiten de reductie die bereikt wordt door de 
reguliere behandeling of spontaan herstel. Bovendien is het mogelijk dat een 
tijdelijke of langdurige vermindering van trek niet noodzakelijkerwijs leidt tot een 
afname in middelengebruik. Samengevat kan gesteld worden dat de geldigheid van 
het idee dat AF-EMDR therapie effectief zou kunnen zijn door het verminderen van 
trek samenhangend met speciﬁeke verslavingsherinneringen en dat als gevolg 
daarvan een reductie in middelengebruik teweeggebracht kan worden, nog niet 
vastgesteld is.
 Ten derde hadden de studies in deze dissertatie vooral betrekking op roken en 
alcoholgebruik, twee niet-illegale middelen. De bevindingen kunnen anders zijn bij 
andere middelen of bij gedragsverslavingen. Dit kan gezien worden als een 
beperking van de studies in dit proefschrift. Zoals in de inleiding is aangegeven, is 
er echter van uitgegaan dat de onderzochte concepten voor alle middelen in 
principe gelijk zijn. De review in hoofdstuk 5 liet ook zien dat AF-EMDR therapie is 
gebruikt in studies met een breed scala aan middelen- en gedrags verslavingen. 
Evenzo is drooggebruik bestudeerd bij diverse middelen en gedragsverslavingen 
(bijv. Caselli, & Spada, 2015; Nikčević, Marino, Caselli, & Spada, 2017).  
 Tot slot, ondanks een toenemend aantal onderzoeken, wordt de precieze rol 
en klinische relevantie van drooggebruik en de relatie, indien aanwezig, met het 
werkgeheugen, nog niet goed begrepen. Zo is het bijvoorbeeld nog moeilijk om 
trek en drooggebruik goed te onderscheiden in onderzoek. Bovendien lijkt 
rumineren, althans in de studie beschreven in hoofdstuk 3, meer voorspellende 
waarde te hebben met betrekking tot recent middelengebruik.
 Kortom, er blijven belangrijke vragen over de geldigheid van de centrale 
aannames die ten grondslag liggen aan dit proefschrift. Deze vereisen verder 
onderzoek in zowel laboratorium- als klinische studies om een meer deﬁnitief 
oordeel te kunnen vellen over het klinische potentieel van AF-EMDR therapie.
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3. Klinische implicaties
Op dit moment is de toevoeging van AF-EMDR therapie aan een reguliere verslav-
ingsbehandeling over het algemeen niet aan te bevelen. Hoewel dit even haalbaar 
en veilig lijkt te zijn als wanneer alleen reguliere zorg wordt gegeven, zijn er enkele 
belangrijke kwesties. Sommige deelnemers in de studie beschreven in hoofdstuk 8 
voelden zich overvallen of overweldigd toen ze geconfronteerd werden met “oude 
pijn”. Anderen wilden geen extra tijd en energie investeren in een extra behandeling. 
Dit vraagt om een grondige screening op comorbide stoornissen (met name PTSS) 
en psycho-educatie over de aard van de AF-EMDR therapie, het bespreken van de 
wederzijdse verwachtingen en het afspreken van duidelijke regels met betrekking 
tot trek, middelengebruik, terugval, veiligheid, enz. 
 Met betrekking tot de effectiviteit is het van belang dat, hoewel een groeiend 
aantal onderzoeken veelbelovende effecten van AF-EMDR therapie suggereert (zie 
hoofdstuk 5 en 6), de resultaten van de gecontroleerde studies beschreven in 
hoofdstuk 7 en 8b deze bevindingen bij patiënten met een stoornis in alcoholgebruik 
niet bevestigden. Daarom moet AF-EMDR therapie alleen in overweging worden 
genomen wanneer op bewijs gebaseerde interventies niet beschikbaar of haalbaar 
zijn of geen effect hebben gehad en het alternatief voortdurend, ernstig lijden 
betekend (bv. extreme, behandelingsresistente trek) met het risico van escalatie (bv. 
frequente terugval of escalatie van alcoholgebruik). Helaas komen deze situaties 
relatief vaak voor. Men zou echter ook kunnen stellen dat het in bepaalde gevallen 
wellicht beter is om niets anders te doen dan een interventie te gebruiken waarvan 
de doeltreffendheid niet is vastgesteld. De investering van tijd en kosten moet 
immers ook worden overwogen, evenals de kans dat het gebruik van een niet- 
effectieve interventie kan leiden tot demoralisatie. 
 Kortom, het gebruik van AF-EMDR therapie als onderdeel van de reguliere ver-
slavingsbehandeling moet niet worden aangemoedigd en alleen worden overwogen 
na gemotiveerde klinische besluitvorming. Toch is verder onderzoek naar de 
werkzaamheid van AF-EMDR gerechtvaardigd. 
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4. Toekomstig onderzoek
Aangezien er geen additioneel klinisch effect van AF-EMDR therapie naast reguliere 
verslavingsbehandeling werd aangetoond voor wat betreft stoornissen in 
alcoholgebruik (hoofdstukken 7 en 8b), kan het ontwerp of de uitvoering van 
AF-EMDR therapie problematisch zijn geweest. Echter, er werd ook geen signiﬁcant 
tijdseffect gevonden voor de deelnemers die alleen reguliere zorg kregen (hoofdstuk 
8b). Zoals besproken in hoofdstuk 8b, kan de timing van deelname aan de studie 
(patiënten ontvingen gemiddeld genomen al 8 maanden reguliere zorg) een 
selectiebias hebben veroorzaakt waardoor met name patiënten aan het onderzoek 
deelnamen die ofwel enigszins behandelingsresistent waren, of bij wie al een deel 
van de behandeldoelen was bereikt. Het kan dus niet worden uitgesloten dat 
factoren met betrekking tot de opzet van het onderzoek of de kenmerken van de 
steekproef de effectiviteit van de AF-EMDR therapie hebben belemmerd. Enkele 
aanbevelingen voor zowel theoretisch als klinisch onderzoek worden hieronder 
kort besproken.
4.1. Aanbevelingen voor theoretisch onderzoek
Wanneer herinneringen worden gereactiveerd (actief worden in het werkgeheugen), 
kunnen ze tijdelijk onstabiel worden (zie Fig. 1). Gedurende de tijd die het geheugen - 
spoor nodig heeft om te herstabiliseren (reconsolideren), is het reconsolidatie 
proces gevoelig voor fysiologische en gedragsmatige interferentie (Dunbar & 
Taylor, 2017). Op reconsolidatie-interferentie gebaseerde interventies hebben de 
potentie om eerdere leerervaringen te verzwakken (te onderdrukken), te wissen of 
te veranderen (“overschrijven” of “updaten”). 
De meeste studies met betrekking tot reconsolidatie-interferentie in klinische 
steekproeven met stoornissen in het gebruik van middelen gebruikten een korte 
blootstelling (exposure) aan middelen gerelateerde cues via videobeelden, enkele 
minuten voorafgaand aan de eigenlijke interventie, om het verslavingsgeheugen-
netwerk te reactiveren (Das, Lawn, & Kamboj, 2015; Germeroth et al., 2017; 
Lonergan et al., 2016; Saladin et al., 2013; Xue et al., 2017). Dit verhoogde het 
reducerende effect van de reconsolidatie-interferentie interventies met betrekking 
tot trek en het gebruik van middelen, wat zelfs nog zichtbaar was na een follow-up 
van een maand (Germeroth et al., 2017). Daarom zou het interessant zijn om in 
toekomstige AF-EMDR studies een pre-desensitisatie blootstellingsprocedure mee 
te nemen. Bijvoorbeeld door het beeld wat de focus van de AF-EMDR sessie gaat 
worden een paar minuten voor het begin van de desensitisatie al in gedachten te 
nemen of door een korte blootstelling aan middel-gerelateerde cues of contexten. 
 Daarnaast is het induceren van een voorspellingsfout (“prediction error”) van 
belang om de destabilisatie van het verslavingsgeheugen te optimaliseren (Fernández, 
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Boccia, & Pedreira, 2016). Bijvoorbeeld door vlak voor de desensitisatie fase de 
verwachting te wekken dat, om het verslavingsgeheugen verder te “activeren”, 
de deelnemer een sigaret vlak voor het begin van de desensibilisatie mag aansteken 
(en vervolgens ruiken) en deze dan een kapotte aansteker te geven waardoor de 
gecreëerde verwachting (”Ik mag zo roken”, plots en onverwacht bijgesteld moet 
worden). 
 Tot slot suggereert onderzoek dat de arousal die opgeroepen wordt door het 
ophalen van emotionele herinneringen tijdens TF-EMDR, bijdragen aan het effect 
ervan (van den Hout, Eidhof, Verboom, Littel, & Engelhard, 2014). In overeenstemming 
hiermee verhoogt het kunstmatig opwekken van (extra) arousal middels een stressvolle 
taak, de effecten van werkgeheugen competitie op herinneringen met een lage 
emotionele intensiteit (Littel et al., 2017). Daarom is het zinvol om de arousal in 
AF-EMDR studies zonodig te vergroten. Bijvoorbeeld door stress veroorzakende 
taken toe te voegen, farmacologische middelen te gebruiken of door het ophalen 
van de herinnering te combineren met cue exposure.
4.2. Aanbevelingen voor klinisch onderzoek
Achteraf gezien was de selectie van AF-EMDR interventies in de studies in de 
hoofdstukken 7 en 8 misschien te breed en teveel gericht op het verwerken van 
“oude pijn”. Onderzoek suggereert dat wanneer emotioneel of traumatisch 
materiaal relatief kort wordt “aangeraakt” of behandeld (zoals het geval was in de 
studies in hoofdstuk 7 en 8), dit het bewustzijn van onbewerkte emotionele 
herinneringen juist kan vergroten (Staring et al., 2016). Verder lijkt AF-EMDR therapie 
op TF-EMDR in die zin dat beide zich richten op declaratieve (episodische) 
herinneringen. De precieze rol van declaratieve herinneringen bij de overgang van 
recreatief gebruik naar middelengebruik is echter onbekend en mogelijk niet 
essentieel (Müller, 2013). Aan de andere kant is er substantieel bewijs dat niet- 
declaratieve geheugenrepresentaties van Pavloviaanse en instrumentele conditionering 
en gewoonte leren (‘habits’) steeds belangrijker worden naarmate de verslaving 
vordert in ernst (Robbins & Everitt, 1999; Tiffany, 1990). Met andere woorden, 
 geheugenrepresentaties van cues en contexten die trek, zoekgedrag (naar middelen), 
voorbereidende handelingen of later gebruik en de bekrachtigende eigenschappen 
van het gebruik (bijv. de roes of rust die het teweegbrengt) in zich dragen, vormen 
wellicht betere doelen voor AF-EMDR therapie dan autobiograﬁsche herinneringen 
zonder deze elementen.
 Verder was de steekproef in de RCT (hoofdstuk 8) heterogeen, met deelnemers 
die korter of langer maar gemiddeld al minstens acht maanden regulier in zorg 
waren. Onderzoek suggereert dat de meest betrouwbare en klinisch signiﬁcante 
verbetering wordt bereikt in de eerste sessies van psychologische interventies, 
terwijl het dosis-respons effect lijkt af te nemen bij langere behandelingen (bijv. 
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Delgadillo et al., 2014; Koffmann, 2018). Verder bestond de indruk dat deelnemers 
aan de RCT die additionele AF-EMDR ontvingen en die het einde van de reguliere 
behandeling al naderden, minder bereid waren herinneringen op te roepen die trek 
of negatief affect opriepen. Daarom kunnen toekomstige studies mogelijk baat 
hebben bij een focus op patiënten in een intramurale setting (na detoxiﬁcatie) of op 
patiënten die net in behandeling komen. Het kan niet worden uitgesloten dat de 
resultaten voor beide groepen in de RCT (hoofdstuk 8b), door de toevoeging van 
AF-EMDR therapie aan de reguliere behandeling, in de loop van de tijd toch uiteen 
kunnen lopen. Daarom kan een langere vervolgtermijn nodig zijn. 
 Tot slot wordt geadviseerd om zich bij toekomstig onderzoek te richten op 
eventuele voorspellers van een AF-EMDR behandeling respons. De Reliable Change 
Index in hoofdstuk 8b toonde aan dat individuele deelnemers mogelijk goed 
kunnen reageren op de toevoeging van AF-EMDR therapie, met name wat betreft 
het verminderen van trek. Het is duidelijk dat het identiﬁceren van voorspellers van 
een gunstige therapeutische reactie op AF-EMDR zowel van belang zijn voor de 
klinische praktijk als voor verder onderzoek. Verder, aangezien de impact van 
actueel en ook poli middelen gebruik in zowel TF- als AF-EMDR therapie onbekend 
is, kunnen studies met patiënten met een geïsoleerd middelengebruik of een 
gokstoornis helpen om mogelijke verstorende factoren uit te sluiten. Het kan ook 
belangrijk zijn om de aandacht te richten op patiënten die een sterke mate van trek 
ervaren. Vaak zal dit het geval zijn kort na de detoxiﬁcatie, na een geleidelijke 
onthouding of in combinatie met een stoppoging. Een hoge mate van door 
onthouding geïnduceerde trek kan ook een hogere mate van trek geassocieerd 
met speciﬁeke geheugenrepresentaties betekenen, wat een beter behandelresultaat 
zou kunnen voorspellen. In overeenstemming hiermee suggereerde de casestudy 
over GHB (hoofdstuk 6) een sterk effect van AF-EMDR therapie bij een patiënt met 
extreme trek in een intramurale setting. 
5. Afsluitende verklaring
Dit promotieproject heeft de wetenschappelijke kennis over de rol van drooggebruik 
en de interactie met trek, ruminatie, negatief affect en recent alcoholgebruik 
uitgebreid. Zowel drooggebruik als rumineren kunnen semi-stabiele kwetsbaarheden 
of dysfunctionele cognitieve denkstijlen weerspiegelen die een rol spelen in 
verslaving en comorbide stoornissen zoals depressie. Het is duidelijk dat hier meer 
onderzoek voor nodig is, maar inzicht in deze mechanismen kan mogelijk uiteindelijk 
leiden tot een echt geïntegreerde behandeling die meer gericht is op onderliggende 
oorzaken (zoals de cognitieve denkstijl) dan op hun gevolgen (zoals trek).
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Ten tweede heeft dit project de wetenschappelijke kennis over de veiligheid, 
haalbaarheid en effectiviteit van AF-EMDR therapie uitgebreid. Het is belangrijk dat 
de behandelmogelijkheden in de verslavingszorg worden uitgebreid. Veel patiënten 
die op zoek zijn naar een verslavingsbehandeling haken voortijdig af of glijden af 
naar een ernstiger, chronisch middelengebruik. Hoewel AF-EMDR therapie net zo 
veilig lijkt als reguliere zorg, kan de haalbaarheid hiervan als aanvullende interventie 
op de reguliere verslavingsbehandeling enige aanpassing vereisen terwijl de 
effectiviteit ervan duidelijk verder onderzoek vereist maar ook verdient. AF-EMDR 
therapie kan in speciﬁeke gevallen wellicht uitkomst bieden, nadat de reguliere ver-
slavingsbehandeling haar grenzen heeft bereikt. 
 De stand van het onderzoek naar AF-EMDR en TF-EMDR bij patiënten met een 
stoornis in het gebruik van middelen is geëvalueerd, wat heeft geresulteerd in een 
duidelijke beschrijving van de mogelijke TF- en AF-EMDR interventies tot nu toe. 
Dit kan gebruikt worden voor verder onderzoek. Een focus op patiënten die een hoge 
mate van trek ervaren en die zich recentelijk hebben onthouden van middelen-
gebruik evenals op reconsolidatie principes gebaseerde aanpassingen aan de EMDR 
procedure kunnen helpen om de nog onbeantwoorde vraag in het voorwoord te 
beantwoorden, namelijk of AF-EMDR therapie leidt tot klinisch relevante resultaten 
met betrekking tot verslaving.
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Find a group of people who challenge and inspire you, spend a lot of time with them, 
and it will change your life. - Amy Poehler
Het zit erop. Ik heb, met wat werkgerelateerde onderbrekingen, acht jaar aan dit 
project gewerkt. Toen ik begon dacht ik dat de hemel ging bestormen. Velen kreeg 
ik mee in mijn enthousiasme. Ik ben trots op wat bereikt is tussen andere werk- 
zaamheden en een gezinsleven door. Maar alles heeft een prijs. Het gevoel altijd 
tekort te schieten naar dierbaren, collega’s en mezelf. Gaandeweg voelde ik me wel 
eens een Kanaalzwemmer die al over de helft was maar nog lang te gaan had: 
teruggaan (feitelijk juister: stoppen) was (voor mij) geen optie maar waar was ik aan 
begonnen? Ik heb nog steeds een passie voor onderzoek en schrijven en 
ben er gaandeweg ook beter in geworden al zeg ik het zelf. Maar een promotie is, 
zo heb ik ervaren, in de eerste plaats een persoonlijke ontwikkeling. En vaker dan je 
zou willen, een lesje in nederigheid. Het belangrijkste wat ik daarin geleerd heb is 
dat alles, maar dan ook werkelijk alles bijzaak is in vergelijking met de relaties met naasten 
en jezelf. Je kunt niet alles zelf doen, je hebt anderen nodig. En anderen hebben jou 
soms nodig, je kunt niet alleen maar met je hoofd in de boeken zitten. Begeleiders, 
co-auteurs, assistenten, collega’s, kennissen, buren, familie en schoonfamilie, vrienden, 
Noor, Fenna, Silke en Lieuwe. Jullie hebben allemaal op je eigen manier bijgedragen. 
Een aantal van jullie wil ik hier speciﬁek bedanken.
Beste Cor, ik sprak in 2010 al met je over mijn wensen en ideeën om te promoveren. 
Daarbij heb je me vrijgelaten mijn eigen koers te varen en te leren en daarbij fouten 
te maken. Voor mij was dat cruciaal (ik leer echt het beste door eigen ervaring), 
dank daarvoor. Soms hadden we een verschil van mening of inzicht maar er was 
altijd ruimte om dat te door te spreken. Ergens lijken we misschien ook wel op 
elkaar. Ik heb geleerd jouw duidelijke feedback op waarde te schatten, we geven 
het zo zelden. Ik heb het idee dat ons contact sinds je emeritaat verdiept is. 
Uiteindelijk is mijn ambitie, mijn bewijsdrang ook enigszins gekalmeerd en kijk ik 
terug op een vruchtbare samenwerking. Je sprak vertrouwen uit wanneer ik dat 
nodig had. Dank voor je mentorschap!
Dear Eni, you became my second promotor after I started my PhD project a few 
months before. I was looking for someone with similar research interests and with 
an inspiring personality. I was not disappointed. A warm and caring person with 
clear ideas who somehow always left me with the feeling that, yes, some serious 
work was still needed, but at the same time good progress was made. I imagine 
that you’re thinking now: “Even in his acknowledgements he can’t be concise”. 
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You’ve also invited me each year to come to the writing week in Gnadenthal, along 
with other PhD candidates and researchers from your network. I remember those 
productive weeks (as well as the bowling competitions and drinks with you and 
Mike) fondly! I expect we will keep collaborating in the future, on the AAT projects 
and other stuff. It was great to have you as a supervisor, thanks for your support!
Beste Gerdien, als co-promotor was je de eerste 4 jaar ook mijn directe collega bij 
de toen nog bestaande afdeling Onderzoek & Ontwikkeling van IrisZorg. Ik hoopte 
gaandeweg, naarmate je toewerkte naar je pensioen, in jouw schoenen te komen 
te staan als nieuwe senior onderzoeker. Doordat je eerder dan verwacht een andere 
uitdaging vond heb ik ook veel vroeger dan verwacht die schoenen moeten aan- 
trekken. Ik had graag nog een tijd gebruik gemaakt van je ervaring. Mijn enthousiasme 
en ambitie (of is het eigenwijsheid?) liet zich niet altijd even goed temperen door 
jouw suggesties. Nu weet ik dat je vaak gelijk had. Ik wilde vaak teveel. Maar het is 
desondanks toch mooi geworden vind je niet? Ik wil je met name bedanken voor 
je gedetailleerde feedback en je steun op momenten dat ik het nodig had. Zeker 
ook in de laatste fase heb je de tijd en moeite genomen om ervoor te zorgen dat 
de laatste stukken de deur uit konden. Ik heb ook inhoudelijk veel van je geleerd, 
nogmaals, ik had je graag langer als directe collega naast me gehad om me aan op 
te trekken. Je gaat bijna met pensioen, heb het goed!
Dear Bill, I consulted you on my ﬁrst project and you helped me well. So well that 
when things got more complex statistically in subsequent projects, I knew I needed 
your expertise. You’ve got the gift of being both very skilled (in my opinion) in this 
highly complex ‘stuff’ while at the same time you are about the most laid-back, 
friendly and kind person I met during my PhD project. I owe you, I really do. You’ve 
provided clear and quick advice when I asked for it. I hope we keep collaborating 
on future projects!
Beste Hellen, ik ontmoette je volgens mij toen ik nog niet zo lang bezig was met mijn 
promotietraject. Het is echt een onderwerp van ons beiden geworden. We moesten 
in het begin even kijken of we eigenlijk wel goed met elkaar samen konden werken. 
Dat bleek gelukkig heel goed samen te gaan. Jouw EMDR expertise en mijn kennis 
van verslaving vullen elkaar goed aan, onze beider ervaring met lesgeven en trainen 
betaalde zich uit als we samen voor een groep stonden of een presentatie gaven. 
We ontwikkelden samen een goed uitgewerkt geheel van interventies en training. 
Beiden combineren we een wetenschappelijke nieuws gierigheid met onze liefde 
voor de mogelijkheden van EMDR. Onze vriendschap en samenwerking loopt 
gewoon door na deze promotie, ﬁjn! 
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Vanuit IrisZorg heb ik vanaf het begin alle steun en loyaliteit ervaren. Ondanks de 
reorganisaties hebben achtereenvolgende bestuurders en directeuren altijd hun 
interesse getoond en medewerking gegeven aan dit project. Heel bijzonder. Ik wil 
met name Don, Siety, Marjan, Gio, Hilda en Bernadette bedanken voor hun materiële 
en immateriële steun en interesse! Jullie hebben ook altijd aangegeven het belang 
van onderzoek voor een organisatie als IrisZorg te zien. Fijn om weer te gaan 
bouwen Marjan! Verder is de steun en de vriendschap met Cora voor mij erg 
belangrijk geweest voor het verwezenlijken van deze ambitie. Leuk dat we af en toe 
nog contact hebben! Verder wil ik Carmen, Maaike en Pien heel erg bedanken. 
Ze hebben als onderzoeksassistenten ontzettend veel gedaan. Ze waren zorgvuldig 
en betrouwbaar zodat ik m’n perfectionisme een beetje los kon laten. Ik heb ook 
veel hulp gehad van andere collega’s: Rebekka en Lique (tijdelijke onderzoeks-
assistenten), Fleur, Annette V. en Laura (videobeoordelingen), Carolien (beoordelingen 
bloeduitslagen), Silvia (contact met de SHO), Angelique en haar triagisten (identiﬁcatie 
potentieel geschikte patiënten), Leon, Annette v. K., Karin, Gerard, Cindy, Barbara, 
Anneleen, Renske, Riek, Mariëlle en Lina (verslavingsgerichte EMDR), de collega’s 
die bereid waren mee te doen aan de studie met rokers, de collega’s van team Ede 
en kliniek Zevenaar die altijd geïnteresseerd bleven en die me de ﬂexibiliteit gunden 
die nodig was. Fantastisch!
Op deze plaats wil ik ook alle deelnemers aan mijn studies (waaronder mensen uit 
mijn privé en professionele netwerk, medewerkers van IrisZorg, studenten sociale 
wetenschappen van de Radboud Universiteit en vooral: patiënten van IrisZorg) 
bedanken. Opvallend vond ik dat de meeste mensen graag meedoen met 
onderzoek. Simpelweg omdat ze het belang ervan inzien of omdat ze nieuwsgierig 
zijn. Bedankt allemaal voor jullie inzet!
Verder zijn er in de loop der jaren de nodige onderzoek stagiaires (psychologie en 
sociologie) vanuit de Radboud Universiteit en enkele onderzoek vrijwilligers geweest 
die een rol hebben gespeeld in de dataverzameling en -verwerking van een van de 
studies: Ruth, Vera, Alina, Chayenne, Leonie, Imke en Naomi. Allemaal bedankt voor 
jullie inzet!
Mijn NISPA (oud-)collega’s wil ik bedanken voor de vriendschap en de steun van de 
afgelopen jaren. Het is ﬁjn om regelmatig lotgenoten en voorgangers te ontmoeten, 
dat houdt de spirit er in! Jullie deskundigheid houdt mij scherp. Cor, Arnt, Boukje, 
Dory, Margreet, Peter, Serge, Hein, Harmen, Carolien, Elke, Tim, Erik, Laura, Maarten, 
Thomas, Rouhollah, Rachel, Marion, Lucas, Joanneke, Evelien en vele, vele anderen: 
bedankt!
531030-L-bw-Markus
Processed on: 29-5-2019 PDF page: 308
308 | Dankwoord (Acknowledgements)
With regard to the PhD-candidates (and others) I met through Eni, through BSI 
during the writing weeks in Gnadenthal or on the 7th ﬂoor: If you still have to ﬁnish 
your PhD, your time will come! Thanks for the inspirational conversations, the humor 
and productive writing weeks over the years: Eni, Mike, Gero, Marcella, Amras, 
Janna, Joyce, Julie, Rianne, Xijia, Caroline, Lotte, Anke, Denise, Martin, Nessa, Anna, 
Lisan, Linda, Zhen, Joppe, Geraly, Laura, Rose, Naline, and many, many others!
De mensen die ik heb leren kennen bij de Vereniging EMDR Nederland en de 
Special Interest Group EMDR en verslaving: Hellen, Ad, Erik, Carlijn, Yanda, Leonieke, 
Cindy, John, Nina, Sabine, Ante, Michel, Marja, Sophie, Susanne en vele anderen, 
bedankt voor jullie interesse, steun en meedenken!
Antoinette en Cindy, wat ﬁjn dat jullie mijn paranimfen wilden zijn. Antoinette, 
wij gaan al heel lang terug: Amsterdam, samen studeren op het Roeterseiland, 
neurologie bij geneeskunde en gezamenlijk ons afstudeerproject doorlopen, 
gedeelde vrienden, beiden naar het Oosten verhuisd. We gaan nu eindelijk werk 
maken van die wandeltochten, kilometers maken, heb er zin in! Cindy, ik weet nog 
het moment dat we elkaar voor het eerst ontmoetten, tijdens je sollicitatiegesprek 
bij IrisZorg. Ik wist meteen dat ik je in het team wilde hebben en dat we het goed 
zouden kunnen vinden en dat bleek. Ik heb je aangestoken met EMDR, onderzoek 
en schrijven. Leuk dat je je eigen ambities opgepakt hebt. Ik hoop dat we in de 
toekomst weer samen kunnen werken!
Ik heb niet veel vrienden overgehouden na jaren studie en promoveren maar er zijn 
er nog een paar die maar niet opgeven . De mannen van de MOG: Peter, Tijs, 
Hubert-Jan en Sander. Heren, laten we snel weer es afspreken, doet me altijd goed. 
Anita: je was het eerste en meest succesvolle proefkonijn! Nog altijd gestopt met 
roken he? Margje: ﬁjn dat je nog in ons leven bent, ik ken je al zolang. Antoinette en 
Joris, Cindy en Bram en alle bijbehorende kids: tijd om weer es ouderwets te koken 
voor jullie. Ik heb nu weer tijd, nog even m’n kook skills aanscherpen. Naast verre 
vrienden ook hele goede buren: ﬁjn en bedankt voor de support!
Lieve mam, ik weet niet of je dit nog leest en begrijpt maar je hebt me altijd je eigen 
variant voorgehouden van ‘de sky is de limit’, en zo is het! Je hebt me altijd 
aangemoedigd het beste uit mezelf te halen en nooit op te geven en al begreep je 
niet waar ik me precies mee bezighield, je was altijd belangstellend. Ik was erop 
gebrand op tijd klaar te zijn voordat je geheugen je helemaal in de steek zou laten, 
maar dat is helaas niet meer gelukt. Alle liefde voor wat je gedaan hebt. Ik ben blij 
dat je er nog bent. Beste pap, je hebt me verschillende dingen meegegeven, 
waaronder betrouwbaarheid en doorzettingsvermogen. Die kwamen goed van pas. 
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Alle liefde en goeds. Henk en Liesbeth, Iekje en alle kids, bedankt voor alle liefde en 
warmte.
Ik heb het ook getroffen met mijn schoonfamilie, echt. Gerard en Wilhelmien, 
Geert en Isa, Mariëlle en Dirk, Marieke en Thijs en alle kids: bedankt voor alle steun 
en belangstelling. Het zit er op, eindelijk. Marieke: je voelt voor mij als een derde 
paranimf, je bent altijd heel betrokken geweest bij hoe het ging en hoe dat voor mij, 
voor ons was. Dat was soms nodig, altijd ﬁjn en ook heel waardevol, dank je.
Lieve Fenna, Silke en Lieuwe, ik heb veel te veel van jullie gemist, terwijl jullie het 
aller-, aller- allerbelangrijkste zijn voor mij! Tijd om dingen in te halen en te genieten 
met en van jullie. Ik ben trots op hoe jullie je ontwikkeld hebben, zo mooi, creatief, 
lief, sociaal en grappig. 
Mijn lief, Noor, het zit er op! We hebben het er tevoren over gehad, dat het best veel 
zou vragen van jou, van ons. Dat schrok je helemaal niet af, integendeel, je hebt me 
altijd gestimuleerd om m’n dromen te volgen en de rest zou dan wel duidelijk 
worden. Een grenzeloos vertrouwen in de toekomst. Toch heeft het echt veel 
gevraagd van jou, van mij, van ons. Soms teveel. Je hebt veel gedaan, het gezin 
draaiende gehouden. Onze fantastische dochters zijn pubers geworden. Onze mooie 
zoon werd geboren. Wij werden grijzer en wijzer. Je bent me altijd blijven inspireren en 
onvoorwaardelijk steunen op deze reis. Om met John Lennon te spreken: “As usual, 
there is a great woman behind every idiot.” Nu is het tijd voor ons. Ik hou van je.
Voor allen die mogelijk vergeten zijn: bedankt!
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Wiebren Markus was born on the 15th of May, 1967 in Winsum (Frl.), the Netherlands. 
He ﬁnished secondary vocational education in veterinary microbiology and, later 
on, in nursing. He applied for a study Psychology at the department of social 
sciences of University of Amsterdam by means of a colloquium doctum or university 
entrance examination. 
He was admitted in 1993 and studied clinical psychobiology and neuropsychology 
while working as a nurse (mostly in cardiology, pulmonology, internal medicine and 
neurology departments) in general hospitals in Amsterdam and Almere. His master 
thesis focused on the anatomy, pathology and neuropsychology of adaptive behavior 
regulation by means of prefrontal control-mechanisms. His master research project 
focused on the neuropsychological effects of a dopamine agonist (methylphenidate) 
and a dopamine antagonist (haloperidol) on executive functioning in healthy adults. 
In 1998 he graduated cum laude and received a Master of Science degree in 
psychology. 
From 1999 onwards he worked as a psychologist. First at the Rug Advies Centrum 
(now Winnock), with patients with chronic pain. From 2002-2003 with elderly 
patients with neurodegenerative diseases (Oranje Nassau’s Oord) and in a private 
practice (Timbre). From 2004-2005 he received post-graduate education (at SPON 
-postdoctoral education, now Radboud Centre for Social Sciences) and training 
(at Adhesie, now Dimence) to become a general mental health psychologist. The focus 
was on mood disorders and elderly. After a short return (2006-2007) to a private 
practice setting (Hopman psychologen), he was employed in 2007 by his current 
employer, IrisZorg (institute for addition care and sheltered housing). From 2007- 
2015 he supervised the training of other psychologists in becoming general mental 
health psychologists. From 2009 up until now, he lectures and has coordinated 
education for both graduate and post-graduate level students on the subject of 
clinical neuropsychiatry, -biology and –psychology of addiction and addiction(care) 
in general at Radboud University Nijmegen and Radboud Centre for Social Sciences.
In 2011 he started his part-time PhD research at IrisZorg in collaboration with the 
Nijmegen Institute of Scientist-Practitioners in Addiction (NISPA) and the Behavioral 
Science Institute (BSI) of the Radboud University Nijmegen. In 2014 he became 
researcher at IrisZorg and chairman of the scientiﬁc board. In addition, he works at 
an inpatient addiction-care setting as  a general mental health psychologist.
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